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ABSTRACT 
 
 
The Caloosahatchee River, located in Southern Florida, was originally a 
meandering and relatively shallow river. During the 1920s, the Caloosahatchee River was 
channelized and became the C-43 canal. The channelization has significantly impacted 
the river ecosystem, particularly the oxbows. The oxbows are the U-shaped water bodies 
on each side of the river channel, which are the remnant bends of the original river. To 
understand how anthropogenic influence affects hydrologic systems, the proposed case 
study was designed to assess the geomorphic changes of the oxbows of the 
Caloosahatchee River, Florida. Understanding and documenting the evolution of river 
morphology is becoming increasingly important today with increasing river degradation 
due to anthropogenic activities. In fact, such monitoring will provide critical information 
regarding river conditions to support future management plans and restoration efforts. 
Monitoring is a key element of successful management. This study provided a baseline 
for future monitoring by assessing the current morphologic conditions of the thirty-seven 
oxbows of the Caloosahatchee River, coupled with GPS data. Bathymetric surveys were 
used to assess the morphology of the oxbows. The study also presented trends in the 
evolution of oxbow morphology by comparing the data collected from the survey in 2011 
with a cross-sectional survey collected by the South Florida Water Management District 
in 1978. The study revealed that 21 of 37 oxbows are still open; however, 16 are already 
partially filled, either at one of the ends or somewhere in the interior. In both 1978 and 
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2011, oxbows in Lee County were significantly larger, wider and deeper than in Hendry 
County. Exterior limb cross-sections were significantly larger, wider and deeper than 
interior cross-sections in both 1978 and 2011. Finally, an attempt to determine trends in 
the evolution of the morphology of the oxbows demonstrated that the overall maximum 
depth is significantly decreasing but only in the interior of the oxbow and that the mean 
depth is significantly increasing but only in the exterior cross-sections. This analysis also 
showed that the width is significantly increasing throughout the oxbow. Factors 
responsible for such differences may include natural geomorphic processes, pattern 
changes due to channelization, land use and anthropogenic activities.  
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CHAPTER 1 
 
INTRODUCTION 
 
 
In 2005, 37,099 river restoration projects were compiled in the National River 
Restoration Science Synthesis (NRRSS) database, and the number of projects completed 
will keep increasing due to increasing concern regarding river degradation. A minimum 
of $14 billion was estimated to have been invested in river restoration since 1990 in the 
United States (Bernhardt et al., 2005). Because of the recurrence of missing post 
restoration monitoring, there is a lack of information on what defines a successful river 
restoration project (Bernhardt et al., 2007). Therefore, in conducting future restoration 
projects, there is a need to precisely define the goal and establish comprehensive baseline 
studies including water quality, biotic components and geomorphology to determine if 
the objectives have been met (SFWMD, 2005). 
 
 The Caloosahatchee River is a South Florida river greatly impacted by the 
Central and Southern Florida Flood Control Project (CSFFCP). The river was dredged 
and channelized after disastrous floods following major hurricanes during the 1920s. As 
with the Kissimmee River, the channelization and installation of lock and dam structures 
created opportunities for population and economic growth (SFWMD, FDEP & FDACS, 
2009). Today, the C-43 channelized flood control and waterway is far from resembling 
the original narrow and meandering Caloosahatchee River. Again, as with the Kissimmee 
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River, the health of the river has declined over the last decades, affecting the water 
quality and quantity (Doering & Chamberlain, 1999; Doering, Chamberlain, & Haunert, 
2002; Liu et al., 2009), ecosystem (Merritt et al., 2002) and morphology (Antonini, Fann, 
& Roat, 2002; Milleson, 1979). 
 
The Kissimmee River is a great model for the Caloosahatchee River restoration 
because of their similar situations, including location, history and resultant altered 
conditions. However, the primary difference between them is that the Caloosahatchee 
River cannot be completely restored because the canal C-43 is necessary for navigation 
(SFWMD, 2008). Indeed, C-43 is part of the Okeechobee waterway that enables 
navigation from the Gulf of Mexico to the Atlantic Ocean via the Lake Okeechobee. 
However, fragments of the original river, known as oxbows, still exist. An oxbow is “a 
closely looping stream meander resembling the U-shaped frame embracing an ox's neck, 
having an extreme curvature such that only a neck of land is left between two parts of the 
stream” (Jackson, 1997, p. 458). The oxbows have considerable value. First, they have 
historical value because they are the remaining reaches of the original river (USACE, 
2003). Second, they have ecological value as they are considered to be wildlife refugia to 
sustain biodiversity (Janauer, Jolankai & Exler, 2006; Julien, Shah-Fairbank, & Kim, 
2008). The Caloosahatchee River oxbows provide habitat to several state and federally 
listed species (USACE, 2003). Third, they have recreational value (Julien et al., 2008) by 
providing opportunities for ecotourism, such as fishing and canoeing. 
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As a result of channelization, the meanders of the Caloosahatchee River have 
been disconnected, and their conditions are degrading. The first comprehensive study that 
focused on the Caloosahatchee River oxbows was the 1978 environmental inventory by 
Milleson for the South Florida Water Management District. This study first reported the 
degraded conditions of the oxbows. Subsequent studies to document oxbow conditions 
were initiated for the Caloosahatchee River Citizen Association (CRCA-Riverwatch) and 
supervised by John Capece and Rae Ann Wessel in 1996 and 2001 (Capece et al., 2012). 
Merritt et al. completed a bio-assessment study in 2002. Consequently, the U.S. Army 
Corps of Engineers has been working on a preliminary restoration plan to restore eight 
oxbows in Lee County. Currently, there is no proposal for a major restoration project that 
will restore the totality of the oxbows.  
 
Although previous studies revealed the degraded conditions of the oxbows, there 
is no comprehensive geomorphological study that discusses a specific trend in their 
degradation. Are the remnant meanders of the Caloosahatchee River gradually degrading 
over time by sediment accumulation or bank erosion? The goal of this study is to 
understand how the geomorphology of the oxbows changes over time and to establish a 
baseline data for the assessment of restoration success. To understand how anthropogenic 
influence affects hydrologic systems, the study includes three components. First, this 
study provides a baseline for future monitoring. Second, it gives an assessment of the 
current morphology of the 37 oxbows of the Caloosahatchee River. Third, the study 
assesses the geomorphic changes of the oxbows of the Caloosahatchee River, Florida.  
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CHAPTER 2 
 
LITERATURE REVIEW 
 
 
2.1. Background information regarding the Caloosahatchee River 
 
 
The name Caloosahatchee comes from ‘Caloosa’, which was the name of the 
Native Americans (Calusa) who inhabited southwestern Florida from 500 B.C. to A.D. 
1750, and ‘Hatchee’, meaning river in Seminole dialect (McCarthy, 2012). The 
Caloosahatchee River was originally a meandering river with its headwaters at Lake Flirt, 
located two miles east of LaBelle (Antonini et al., 2002). A Native American canoe trail 
connected Lake Hicpochee and Lake Okeechobee (McCarthy, 2012). In 1881, a canal 
was built to connect the Caloosahatchee River to Lake Okeechobee (FDEP, 2005). After 
disastrous flooding due to hurricanes in the 1920s, the Hoover Dike was built around 
Lake Okeechobee, and the Caloosahatchee was straightened and dredged to become a 
canal 7 feet deep and 80 feet wide (Antonini et al., 2002; FDEP, 2005). Today, the 
freshwater portion of the river varies between 165 and 430 feet wide and between 20 and 
30 feet deep (FDEP, 2005). In the 1960s, the estuary of the Caloosahatchee River was 
dredged as well. Today, the channel, known as C-43, is part of the Okeechobee 
Waterway, which enables navigation from the Gulf of Mexico to the Atlantic Ocean. 
Subsequently, three lock and dam structures were built along C-43. Moore Haven (S-77) 
and Ortona (S-78) locks were constructed to control the flow of the stream and the stage 
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height in the canal and the lake (Liu et al., 2009). W.P. Franklin (S-79) Locks was built to 
ensure a freshwater supply for Lee County by preventing salt-water intrusion (SFWMD, 
2009). Today, C-43 is a channelized flood control and waterway system maintained by 
the U.S. Army Corps of Engineers (FDEP, 2005). In addition to flood control and 
navigation, the Caloosahatchee River was channelized for other reasons, such as 
irrigation (Liu et al., 2009), water supply, and water drainage from the Kissimmee River 
and Lake Okeechobee basins (SFWMD, 2009). The channelization provided 
opportunities for population and economic growth, which aggravated the impacts on the 
Caloosahatchee River. As a result, the water quality and quantity (Doering & 
Chamberlain, 1999; Doering et al., 2002; Liu et al., 2009), ecosystem (Merritt et al., 
2002) and morphology (Antonini et al., 2002; Milleson, 1979) of the river were 
negatively affected.  
 
Despite the antropogenic impacts on the natural system, the Caloosahatchee River 
retains its important value to the local community and to the State of Florida in general. 
In fact, the Caloosahatchee River provides a significant commercial value by allowing 
the transport of petroleum and manufacturing equipment and supplies and by supporting 
the fishing industry, estimated at $22.6 million annually (Merritt et al., 2002). Fishing 
and boating greatly contribute to the recreational value of the river (FDEP, 2005). In 
addition, the river is indispensable for irrigation of the major agricultural crops of the 
region, citrus and sugarcane (Liu et al., 2009). The residents also benefit from the river 
for potable water, irrigation and drainage opportunities (FDEP, 2005). Finally the 
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Caloosahatchee River is an important natural resource and wildlife habitat. Consequently, 
the Caloosahatchee River needs to be preserved and managed in a sustainable way. 
 
2.2. General geomorphic processes in meandering rivers 
 
 
According to Leopold & Wolman (1957), channel pattern refers to “limited 
reaches of the river that can be defined as straight, sinuous, meandering or braided.” 
Different factors, such as discharge, load, width, depth, velocity, slope and roughness, are 
important in determining the river shape and pattern. Because of the gradual change from 
one pattern to another, one river can belong to any of these categories over time. Whereas 
straight rivers are rare, meandering rivers, in which the meanders balance the transport of 
water and sediment (Julien et al., 2008), are the most common pattern. Meandering rivers 
are a dynamic system driven by two parameters: elongation (lateral migration) and 
shortening (cutoff) (Camporeale, Perona, Porporato, & Ridolfi, 2005). This latter theory 
is based on the concept of the river reaching equilibrium. However, Hooke (2007) 
describes another concept called “self-organization”, which means that the sinuosity 
increases until a certain threshold, where a cutoff may occur, which consequently 
decreases the sinuosity. The River Bollin in England is an ideal example of the self-
organization concept, with an increase in its sinuosity from 1840 to 1979 and a decline 
afterward. No cutoffs were observed to form between 1840 and 1936, three between 1936 
and 1970, three between 1980 and 1990 and six between 1998 and 2001 (Hooke, 2004). 
The Caloosahatchee River is another example of self-organization. On historical maps, 
several characteristic features were shown prior to channelization. Over time, the 
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meanders developed narrow necks, and during a flood event, the river created cutoffs and 
abandoned the meanders (Antonini et al., 2002). 
 
There are four phases in meander cutoff evolution: bend preparation, short circuit, 
oxbow lake, and infill (Erskine, Melville, Page & Mowbray, 1982). A short circuit may 
be caused by two types of natural cutoff: a chute cutoff or a neck cutoff (Julien et al., 
2008). A chute cutoff usually forms when water flow creates a chute across the inside of 
a point bar, which decreases the sinuosity. The channel forms an interior bar. A neck 
cutoff occurs when river sediment is deposited continuously on the convex bank, and 
sediment is eroded from the concave bank. Consequently, the sinuosity of the meander 
increases until the two parts join. Eventually the neck will disappear and a straight 
channel is formed, thus creating an abandoned channel or cutoff. An oxbow lake is 
formed when the cutoff is isolated from the main channel by sediment deposition (Julien 
et al., 2008). Overtime, oxbow lakes tend to dry out (Julien et al., 2008) or become filled 
with sediments (Rasmussen & Mossa, 2011). Modeling is an interesting tool for 
understanding and predicting the evolution pattern of river. In a study by Camporeale et 
al. (2005), modeling was used to determine the evolution of single meanders (short term) 
and cutoff occurrence (long term). Long-term behavior was not influenced by the same 
dynamics as short-term behavior. Two specific parameters (one temporal and one spatial 
scale) determined long-term behavior whereas fluid dynamic processes determined short-
term behavior. 
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2.3. Impacts of river channelization 
 
 
Over the past 5 thousand years, river systems have been affected by humans 
through dam construction, river diversion, and channelization (Gregory, 2006). 
Channelization is the “straightening and deepening of a stream channel, to permit the 
water to move faster or to drain marshy acreage for farming” (Jackson, 1997, p. 108). 
River channelization has been used for more than a century in the United States 
(Gregory, 1985). River systems have been channelized for different reasons, such as 
navigation, hydroelectric development, drainage, resource management, or flood control 
(Copp, 1991). However, channelization has had serious consequences for the river water 
quality, ecosystem (Brooker, 1985), and morphology (Gregory, 1985). 
 
Channelization results in bank vegetation removal, which leads to increases in 
water temperature and sediment loading (Brooker, 1985). In the Caloosahatchee River, 
channelization changed the natural sedimentation and erosion patterns of the river. In 
addition, the flow volume and source were modified. Approximately 49% of the flow 
discharge now comes from Lake Okeechobee, whereas 51% is from basin runoff (Liu et 
al., 2009). The main concern for the open channel is excessive nutrients, with 2,900 
metric tons per year of total nitrogen (estimated average from 1995 to 2005) and 326 
metric tons per year of total phosphorus flowing into the river (SFWMD et al., 2009). 
Industrial, municipal and domestic wastewater and fertilization practices are responsible 
for these excessive nutrients (Liu et al., 2009). According to Liu et al., (2009), Lake 
Okeechobee has serious impacts on the water quality of the Caloosahatchee River, 
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particularly during the dry season. Lake Okeechobee provides 72% of the freshwater to 
the river during the dry season but only 36% during the wet season (Liu et al., 2009). 
Consequently, Lake Okeechobee has a greater impact on the nutrients loads of the 
Caloosahatchee River during the dry season, as the source of 63% of the total phosphorus 
and 72% of total nitrogen in the river, whereas it is the source of only 20% and 40% 
respectively, during the wet season (Liu et al., 2009). In addition, water quantity is an 
issue. During the wet season, the Caloosahatchee River is used for drainage, and during 
the dry season, the minimum flow necessary for natural ecosystem productivity is 
typically not provided (Antonini et al., 2002; Southwest Florida Watershed Council, 
2009). The main issue for the estuary, in addition to the excessive nutrients, is the 
salinity. During the dry season, the estuarine salinity increases due to low or no flow 
from the river (SFWMD et al., 2009).  
 
The main impact of channelization on the oxbows of the Caloosahatchee River is 
decreased flow. Flow reduction is caused by two main factors: i) the orientation of the 
oxbows compared with the main channel; and ii) sedimentation from bank erosion and 
the deposits of dying vegetation (USACE, 2003). Increased temperature, lack or no flow 
and excessive nutrients and sediment are key factors for eutrophication, which is a 
problem in the oxbows of the Caloosahatchee River (Merritt et al., 2002). A similar 
problem was observed in the Kissimmee River prior to restoration. The canal (C-38) 
became the primary path for the flow, resulting in a lack of flow in the abandoned 
channel sections. The absence of flow enables floating vegetation to develop and increase 
the sedimentation, which leads to a lack of dissolved oxygen, which negatively affects 
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the habitat quality for the fish population (SFWMD, 2005). In addition, the accumulation 
of organic matter is exacerbated by the use of herbicides to prevent emergent and floating 
vegetation from choking the old river channel (Toth, 1990). Similar actions are being 
taken in the oxbows of the Caloosahatchee River (Landowners, Personal Communication 
via phone, June 2011). The problem of water quality and quantity is a recurrent issue in 
abandoned channels (Julien et al., 2008).  
 
The ecological impacts of river channelization have been studied by Brooker 
(1985). These studies revealed a global loss of river channel habitat. For example, a 54% 
reduction in habitat was observed in the Little Sioux River, Iowa. Loss of wildlife habitat 
has detrimental consequences on fish population. A significant reduction in fish density 
and biomass with a slow recovery has generally been observed. For instance, in the 
Chariton River, Missouri, an 80% reduction in fish biomass was observed. A significant 
reduction in the macroinvertebrate population was also observed, followed however by a 
rapid recovery. In addition, channelization usually increases flow velocity, which may 
impact some organisms that have specific flow velocity requirements. Toth (1989) 
observed similar evidence, in the Kissimmee River. Prior to the channelization of the 
river, 35,000 acres of floodplain marsh existed, with, on average, 6 billion freshwater 
shrimp and over 5 billion small fish. Finally, Merritt et al., (2002) assessed the oxbows of 
the Caloosahatchee River using invertebrates as bio-indicators, revealing reduced 
biological diversity and altered ecosystem functions. 
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The lack of riverbank vegetation and the disappearance of floodplain wetlands 
result in the loss of habitat for birds and mammals. In the Kissimmee River, waterfowl 
populations were reduced by 92-94% (Toth, 1990). The C-43 channel was used for water 
drainage from the Kissimmee River and Lake Okeechobee basins (SFWMD et al., 2009), 
which consequently resulted in the loss of riparian wetlands. This loss of wildlife habitat 
impacted the Florida panther population (Thatcher, van Manen, & Clark, 2009). In 
addition, the lack of vegetation was an opportunity for invasive species such as Brazilian 
Pepper (Drew & Schomer, 1984).  
 
Detrimental impacts are also observed in the estuary of the Caloosahatchee River. 
According to Barnes, Volety, Chartier, Mazzotti, and Pearlstine, (2007), salinity impacts 
sea grasses and eastern oysters. A severe change in salinity stresses marine species, and 
excessive nutrients provoke algal blooms and red tides. Shoreline development led to the 
loss of habitats, such as mangroves (SFWMD et al., 2009). Overall, these changes result 
in a decline in the abundance and diversity of marine and estuarine species (SFWMD et 
al., 2009). Channelization impacts the river ecosystem, and water quality and quantity as 
well as the river morphology.  
 
The morphology of the river systems is affected by different processes, such as 
upstream incision, entrenchment of tributaries, downstream sedimentation (Gregory, 
1985) and the creation of engineered cutoffs (Julien et al., 2008). By trying to transform a 
dynamic system into a stable one, channelization directly impacts the morphology of the 
river by creating a straight, dredged channel and isolating the remnant meanders. As a 
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result, the Caloosahatachee River is 8 miles shorter and has lost 76 river bends (Antonini 
et al., 2002). In addition, indirect impact of channelization, such as agriculture run-off, 
may result in the creation of oxbows by sediment accumulation. This is the case in the 
oxbows of the Caloosahatchee River, Florida (USACE, 2003) and Moon Lake in 
Northwestern Mississippi (Julien et al., 2008).  
 
2.4. Oxbow value and restoration benefits 
 
 
Oxbows have a significant ecological value because they are considered to be 
wildlife refugia to sustain biodiversity (Janauer et al., 2006; Julien et al., 2008). Oxbows 
are habitat for many species, for example, birds, fish and macroinvertebrates. According 
to USACE (2003), the Caloosahatchee oxbows provide habitat to several state and 
federally listed species, such as “bald eagle, wood stork, limpkin, great blue heron, little 
blue heron, tricolored heron, great egret, snowy egret, green heron, American alligator 
and West Indian manatee” (p. 5). 
 
The oxbows are useful for education and awareness regarding the conditions of 
the original ecosystem prior to channelization. Oxbow #24 of the Caloosahatchee River, 
restored in 2005 (Southern DataStream, 2006), is a great example of the educational 
value of oxbow restoration. An educational program that included a variety of activities 
was organized for hundreds of students of Hendry and Glades counties. Caloosahatchee 
River boat tours to educate the general public regarding the importance of the oxbows 
have been an annual activity since the 1990's (Southern DataStream, 2006). In the case of 
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the Rouge River, Michigan, the river restoration project provided educational 
opportunities for biological studies such as water quality monitoring and botanical and 
wildlife surveys (ARC, 2009). In addition, the oxbows have an historical value because 
they are the only remaining part of the original river. Preserving them would allow 
residents and tourists to observe and consider the natural heritage of the Caloosahatchee 
River (USACE, 2003).  
 
Finally, the oxbows have a recreational value (Julien et al., 2008). Restoration of 
the oxbows would be an opportunity for eco-tourism and other activities, such as fishing 
and canoeing. Public parks could be created for those oxbows where the island parcel is 
public property owned by the South Florida Water Management District. Five of the 
oxbows (#4, #5, #6, #10 and #14) have the majority or totality of their island publicly 
owned (Lee County Property Appraiser, 2012). A footbridge would allow access to the 
island and avoid boat access that could disturb the wildlife (Southern DataStream, 2009). 
Labelle Nature Park is located next to an oxbow that has been completely filled by 
sediment. The restoration of that oxbow would enhance recreational activities within the 
park (CRCA, 2011). A four-mile trail and footbridges are being designed along the 
Rouge River, Michigan to enhance recreational activities connected to the River (ARC, 
2009).  
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2.5. River restoration goals and outcomes 
 
 
Burchsted (2006) defines river restoration as “a return to a pre-disturbance 
physical state as socially and technologically practical as possible,” whereas Wohl et al. 
(2005) define it as “assisting the recovery of ecological integrity in a degraded watershed 
system by reestablishing the processes necessary to support the natural ecosystem within 
a watershed” (p. 2). In 2005, 37,099 river restoration projects were compiled in the 
National River Restoration Science Synthesis (NRRSS) database, and the number of 
projects will keep increasing due to increased concern regarding river degradation 
(Bernhardt et al., 2005). The National River Restoration Science Synthesis (NRRSS) 
database revealed thirteen goal categories for river restoration in the United States 
(Bernhardt et al., 2005). Table 1 shows the 13 different categories and examples of 
common restoration activities for each category. The highest cost ($207,000) was for 
floodplain reconnection, such as bank or channel reshaping, whereas the lowest cost 
($15,000) was for riparian management such as livestock exclusion. 
 
Table 1. National River Restoration Science Synthesis goal categories  
(Bernhardt et al., 2005). 
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In Florida, the best-known river restoration is that of the Kissimmee River. The 
river was channelized between 1962 and 1971 for flood control as part of the Central and 
Southern Florida Flood Control Project. Lock and dam structures and levees were 
installed along the river. As a result of the channelization, the drainage of the floodplain 
engendered opportunities for agricultural development (Whalen, Toth, Koebel & Strayer, 
2002). Although channelization accomplished its purpose, it greatly altered the 
environmental components of the riverine system, such as the hydrology, water quality, 
ecology and morphology (Toth, 1989). Consequently, major restoration initiatives were 
undertaken in 1999 and projected to be completed in 2013, with monitoring continuing 
until 2018. The goal of the project is to restore 40 miles of the river and over 12 thousand 
acres of wetlands. The restoration plan is divided into different phases. After completion 
of the first phase in 2001, improvements in water quality, aquatic biodiversity and 
wildlife habitat have been documented (SFWMD, 2008).  
 
As previously discussed, water quality (turbidity, sediment, nitrogen, phosphorus, 
and dissolved oxygen) and quantity (dewatering and lack of connectivity to the main 
channel) are a recurrent problem in abandoned channels, which can result in loss of 
habitat, hypoxic conditions and a reduction in recreational value (Julien et al., 2008). 
Therefore, restoration of those abandoned channels is needed. Julien et al. (2008) 
explores three different categories for the restoration of oxbows: creation of wetlands 
(riparian wetlands); Best Management Practices (bank stabilization, agronomics); and 
engineered solutions (dredging, riparian buffer). In a case study by Simpson (2008), the 
de-channelization of Nippersink Creek, Illinois resulted in aesthetic improvement, 
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replacement of invasive species by native vegetation and a more diverse aquatic habitat. 
The main problem that was revealed by this study was erosion following restoration. The 
matting installed for bank stabilization was not effective. The main reason for such 
erosion (vertical entrenchment) was agricultural drainage. Another comparable oxbow 
restoration study for the Rouge River in Dearborn, Michigan indicates that the main 
objective is to enhance the ecological river system, restore riverine wetlands and improve 
water quality. Secondary objectives include flood storage, educational opportunities and 
aesthetics (O’Meara, Tesner, & Alsaigh, 2002). 
 
The main difference in restoration objectives between the project under study and 
the Kissimmee River is that the Caloosahatchee River cannot be completely restored 
because the canal is necessary for navigation and because extensive development has 
occurred along most of its shores. The only reaches that can be restored along the 
Caloosahatchee River are the oxbows. Capece (2006) created a priority restoration 
ranking based on different criteria, such as the condition of the oxbow, the number of 
landowners and the presence of public land (J. Capece, Personal Communication via 
email, 2010). Such restoration projects would include four NRRSS goal categories: 
Aesthetics/Recreation/Education, Bank Stabilization, Channel Reconfiguration, and 
Floodplain Reconnection. The first attempted oxbow restoration project was Oxbow #24 
in 2005 (Southern DataSream, 2006). Because the primary problem was a lack of flow, 
allowing the long-term accumulation of sediments, the sediments were excavated and 
removed to reestablish an adequate depth and consequent flow. Although this method 
was not used in 2005, the reorientation of an oxbow is an option sometimes employed to 
  
  
17 
maximize flow through an oxbow (USACE, 2003). In addition, the restoration of littoral 
zone habitat, which was also performed at Oxbow #24, provides benefits for the 
ecosystem; this type of restoration would include the removal of exotic species and 
shoreline stabilization with native plantings and wetland habitat to avoid siltation 
(USACE, 2003). Recently, the U.S. Army Corps of Engineers has been working on a 
preliminary restoration plan to restore eight oxbows in Lee County. Because of a lack of 
funding, the project has been suspended (USACE, Personal communication, 2012). 
Currently, there is no proposal of a major restoration project that will restore the totality 
of the oxbows.  
 
However, degraded lands do not respond predictably to restoration efforts. 
Degraded lands are often in a persistent, resilient alternative state and will not go back to 
previous state merely through the reestablishment of abiotic parameters (Suding, Gross, 
& Houseman, 2004). A conceptual framework was created by Suding et al. (2004) to 
increase success in restoration initiatives. The framework is divided into six sections: 
restoration goals determination, constraints identification, constraints prioritization, 
constraints resolution, changed system characterization, and system maintenance. The 
oxbows are a perfect example of degraded lands, which are turning into wetlands via 
final succession (Janauer et al., 2006). After channelization, the wetlands around the 
rivers have been drained, and the oxbows are consequently assuming the role of the 
wetlands that disappeared. Therefore, the restoration would have to include consideration 
of the wetlands loss and wetland mitigation. 
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2.6. Restoration assessment methodology 
 
 
Baseline studies are essential for two reasons: understanding how anthropogenic 
influence affects hydrologic systems and evaluating success after restoration (SFWMD, 
2005). Regarding the Kissimmee River restoration project, the South Florida Water 
Management District started a comprehensive restoration monitoring program between 
one and four years prior to the beginning of the first phase, depending on the variable 
being monitored. The baseline studies included the abiotic components of the ecosystem, 
such as hydrology, geomorphology, dissolved oxygen and water quality, and the biotic 
components, such as algal and plant communities, invertebrates, amphibians, reptiles, 
fish and birds (SFWMD, 2005). Biological, chemical and physical assessments are 
important components of baseline studies.  
 
The EPA report titled Rapid Bioassessment Protocols For Use in Streams and 
Wadeable Rivers (Barbour, Gerritsen, Snyder, & Stribling, 1999) is a guideline for 
choosing an adequate, cost effective technique to evaluate the quality of a river. 
Advantages of using bio-indicators such as periphyton, fish and macroinvertebrates are 
detailed. Merritt et al. (2002) completed an ecological assessment of a subset of ten 
oxbows of the Caloosahatchee River using invertebrates as bio-indicators. The study 
shows that lack of flow and low dissolved oxygen are associated with low invertebrate 
diversity. In addition, the study provides further recommendations for restoration by 
indicating a rank of priority. In a study similar to that of Merritt et al. (2002), benthic 
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macroinvertebrates were surveyed, as well as toads and frogs, to evaluate the ecological 
health of the Rouge River, Michigan and the associated wetlands (ARC, 2009).  
 
Dissolved oxygen has been monitored for a decade in the Rouge River, Michigan 
(ARC, 2009) and the Morava River, Austria (Julien et al., 2008) to assess water quality. 
In addition, turbidity, phosphorus and nitrate are other parameters used to assess water 
quality that were used for pre-restoration and post-restoration monitoring in Brown Lake, 
Iowa (Julien et al., 2008). 
 
There are different tools and methods to survey shallow water using specific 
devices (Ahn & Chang, 1996) or remote sensing techniques (Ceyhun & Yalçın, 2010). 
Another method is to use a fish finder tied to a specific benchmark. The Natural 
Resources Division of Lee County used this method when surveying eight oxbows in Lee 
County (Robert Neal, Lee County, Personal Communication via email, 2011). However, 
the previously discussed equipment is expensive and requires specific skills. A less 
expensive method, although time consuming, was used for the 1996 and 2001 surveys by 
the Caloosahatchee River Citizens Association (J. Capece, Personal Communication via 
conversation, 2011). In the case study presented in Simpson (2008), a survey similar to 
that of CRCA was performed for long-term post-restoration monitoring. Stream channel 
cross-sectional elevation surveys were first initiated a few months following the 
restoration in the summer of 2000 and repeated in 2003 and 2004. A guide for field 
techniques by (Harrelson, Rawlins, & Potyondy, 1994) gives insights and details 
regarding cross-sectional and longitudinal surveys in streams and installing a staff gauge 
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to record water level. A similar technique was used for a post-restoration survey in the 
Kissimmee River (Mossa, Garfield & Rasmussen, 2010). 
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CHAPTER 3 
 
RESEARCH DESIGN 
 
 
3.1. Problem statement 
 
 
The oxbows of the Caloosahatchee River are continuously being degraded 
because of anthropogenic factors. There is a need to restore the physical and biological 
integrity of these oxbows. 
 
3.2. Research objectives 
 
 
The overall objectives of this study are to:  
• Develop a baseline data bank of the current conditions of the oxbows in the 
Caloosahatchee River system. 
• Document the current channel profile of the 37 oxbows located between 
Franklin Lock and the City of LaBelle.  
• Document changes and identify a trend in the evolution of the oxbow 
morphology from 1944 to 2011 using aerial photography and from 1978 to 2011 
using statistical analysis. 
The results of the study will address the following research questions: 
1. Can fixed baseline cross-sections be established for accuracy and repeatability 
to monitor the morphological evolution of the oxbows?  
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2. What is the current morphology of the oxbows of the Caloosahatchee River? 
3. Is there a general trend in the evolution of the morphology of the 
Caloosahatchee River oxbows? 
 
3.3. Rationale and justification 
 
 
Understanding and documenting river morphology evolution is becoming 
increasingly important today with an increase in river degradation due to anthropogenic 
activities. This study provides a modern, comprehensive assessment of the conditions of 
the oxbows, which has never been performed before at this scale for the Caloosahatchee 
River. In addition, this study is the first to establish baseline transects. Such data will 
enable precise repeatability for future monitoring that will provide critical information 
regarding the conditions of the oxbows of the Caloosahatchee River. This study of oxbow 
morphology can reveal crucial information regarding the specific geomorphic processes 
involved and the types and evolution of the oxbows themselves (Weihaupt, 1976). This 
knowledge will be essential to support future management plans. Therefore, this study 
will benefit many different stakeholders involved in restoration projects, such as 
government and local agencies (FDEP, USACE, Hendry and Lee Counties), the 
Caloosahatchee River Citizens Association (CRCA) and landowners. In addition to the 
stakeholders of the Caloosahatchee River, this study will be useful for other future studies 
of oxbow morphology. In fact, few studies have focused on oxbows (Weihaupt, 1976). 
Weihaupt (1976) suggests two reasons for this scarcity: inaccessibility due to the 
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ecological succession of oxbows into wetlands and the limited methodologies that have 
been developed for the quantitative study of oxbows. 
 
3.4. Experimental directional hypotheses 
 
 
a. The mean depth and maximum depth in 1978 will be significantly greater 
than the mean depth and maximum depth in 2011. 
b. The mean width in 1978 will be significantly greater than the mean width 
in 2011. 
c. The mean cross-sectional area in 1978 will be significantly greater than 
the mean cross-sectional area in 2011. 
d. The surface water area in 1978 will be significantly greater than the 
surface water area in 2011. 
 
3.5. Null hypothesis 
 
 
a. The remnant meanders of the Caloosahatchee River are not statistically 
significantly degrading over time due to sediment accumulation or bank erosion. 
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CHAPTER 4 
 
STUDY AREA 
 
 
4.1. Caloosahatchee River watershed 
 
 
The Caloosahatchee River is located in southwest Florida, USA. The river is 
approximately 70 miles long (FDEP, 2011) and passes through many communities, 
including Moore Haven, LaBelle, Alva, North Fort Myers, Fort Myers, Cape Coral, and 
Sanibel. The Caloosahatchee River watershed (Figure 1) has an area of 1,408 square 
miles and is spread among four counties: Charlotte, Lee, Hendry, and Glades (FDEP, 
2011). The population within those counties is estimated at 830,000 inhabitants (BEBR, 
2011). The 37 oxbows are spread along 19 miles of the river in Lee (Figure 2) and 
Hendry (Figure 3) counties, between Franklin Lock (S-79) and the City of LaBelle. 
 
Figure 1. Map of the Caloosahatchee River watershed (Data source: USGS & SFWMD).
  
  
25 
Figure 2. Locations of the Caloosahatchee River oxbows in Lee County (Background image source: USGS; Modified 
numbering system from Milleson, 1979). 
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Figure 3. Locations of the Caloosahatchee River oxbows in Hendry County (Background image source: USGS; Modified 
numbering system from Milleson, 1979). 
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4.2. Climate 
 
 
In the study area, the rainfall has a monthly irregular distribution (Liu et al., 
2009). Figure 4 shows the 30-year average (1981-2010) monthly distribution of rainfall 
and temperature at LaBelle (NOAA, 2012). The average annual rainfall is approximately 
52 inches, with the majority of rainfall occurring from June to September. The average 
monthly temperature is 73.5 °F, with the highest temperatures from May to September. 
Figure 4 shows the distinction between the two seasons in Florida, which are the wet 
(June to September) and dry (October to May) seasons.  
 
 
Figure 4. 30-year average (1981-2010) monthly distribution of rainfall and temperature at 
LaBelle (Data source: NOAA). 
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4.3. Topography and soils 
 
 
The Caloosahatchee River Basin lies primarily within the Caloosahatchee River 
Valley, which extends from Lake Okeechobee to San Carlos Bay. The area has an 
elevation of less than 15 feet through Lee, Hendry, and Glades counties. The 
Caloosahatchee River Basin includes different terrain types, such as the Immokalee Rise 
(elevated flat area of mainly sandy soils); the Gulf Coastal Lowlands; the Caloosahatchee 
Incline (valley barrier); and the DeSoto Plain (FDEP, 2005). 
 
The soils along the Caloosahatchee River are primarily Flatwoods soils, such as 
Oldsmar-Wabasso, Oldsmar-Malabar-Immokalee, and Pineda-Boca-Wabasso. In general, 
they are nearly level sandy soils with organic staining and loamy subsoils. In the LaBelle 
area, there is a soil typical of sloughs and freshwater marshes, classified as Winder-
Chobee-Gator. It is a mixture of sandy, loamy, and muck soil (USDA, 1984; USDA, 
1990). In the oxbows in particular, the soil is comprises a mixture of fine sand and 
organic sediments (Aerostar, 2011). In Oxbow #32, six samples were taken in 2006 with 
an average organic matter content of 23% (Southern DataStream, 2009). Drilling logs 
from Aerostar (2011) for Oxbows #5, #9, #11, and #17 are shown in Appendix A. In 
addition, physical and chemical soil analyses were performed. The arsenic concentration 
was above the soil cleanup target level (SCTL) in each sample for Oxbows #5, #9, #11, 
and #17. As part of a restoration project initiative that includes dredging, such 
assessments are valuable. They will be necessary in the determination of the conceptual 
depth and adequate measures for disposal. 
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4.4. Hydrology and water quality 
 
 
Originally, the narrow and meandering Caloosahatchee River had Lake Flirt, 
located approximately two miles east of LaBelle, as its source. A waterfall at Fort 
Thompson separated the Caloosahatchee from the marsh and lake systems that extended 
to Lake Okeechobee. During the rainy season, Lake Okeechobee would overflow and fill 
the sawgrass marshes flowing westward to Lake Hicpochee, Lake Bonnet, and finally to 
Lake Flirt up to the waterfall (Antonini et al., 2002). Today, the remnant bottom of Lake 
Flirt is a low-lying pasture in Glades County, north of Port LaBelle. East of S-79 
(Franklin Lock) very little remains of the original Caloosahatchee.  The excavated, 
straight channel that has replaced it is known as C-43 and serves as a flood control, water 
supply, and navigation waterway maintained by the U.S. Army Corps of Engineers 
(FDEP, 2005). Three lock and dam structures control the river flow and height. Moore 
Haven Lock and Spillway (S-77) lowers the water to 11 feet NGVD, then Ortona Lock 
and Spillway (S-78) lowers it to three feet NGVD, and finally Franklin Lock and Dam 
(S-79) reduces it to one foot (FDEP, 2005). On September 10, 2001, a minimum flow and 
level (MFL) was established at a mean monthly flow of 300 cubic feet per second to 
maintain the proper salinity level. 
 
According to the Florida Department of Environmental Protection (2005), 22 water 
bodies in the Caloosahatchee river watershed are impaired because of at least one of 
several criteria (coliform bacteria, dissolved oxygen, nutrients and heavy metals), and 
thus the development of Total Maximum Daily Loads is required (FDEP, 2005). FDEP 
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(2005, p. 9) defines impaired as “a water body that does not meet its designated uses”. 
There are five classes that determine water uses. Class I is for potable water supplies and 
includes the portion of the Caloosahatchee River east of S-79 to the Lee/Hendry county 
line. Class II is for shellfish propagation or harvesting and includes a small portion of San 
Carlos bay. Class III is for recreation and healthy wildlife and includes portions of 
Charlotte, Lee, Glades and Hendry counties. Class IV is for agricultural water supplies 
and includes secondary canals within agricultural areas permitted by the water 
management district. There is no class V in the Caloosahatchee River Basin (FDEP, 
2005). 
 
4.5. Land use 
 
 
Prior to channelization (Figure 5), the river was surrounded by shrub, brushland, 
rangeland, upland forest and wetlands (Antonini et al., 2002). The channelization of the 
Caloosahatchee River provided opportunities for agricultural and urban development 
(SFWMD et al., 2009). Table 2 shows the current land use distribution in the 
Caloosahatchee River watershed (Liu et al., 2009). The dominant land use in the 
watershed is cropland, accounting for 31.3% of the total watershed, whereas the urban 
area covers 12.6%. Along the river (excluding the estuary), the principal land use is 
agriculture, with cropland, citrus, rangeland, and pastureland covering 71.9% of the area. 
The land surrounding the estuary is 34.5% urban (Liu et al., 2009). The human 
population is primarily concentrated in Fort Myers and Cape Coral, which are close to the 
estuary.  
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Table 2. Land use distribution in the Caloosahatchee River watershed (Liu et al., 2009). 
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   Figure 5. Land use along the Caloosahatchee River before and after channelization (Modified from Antonini et al., 2002). 
 
 
After Channelization (1995) 
Before Channelization (1887) 
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Figure 5. Land use along the Caloosahatchee River before and after channelization (cont.) 
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CHAPTER 5 
 
METHODOLOGY 
 
 
5.1. Population and sampling 
 
 
A total of 37 oxbows were surveyed along the river from Franklin Lock (Lee 
County) to the City of LaBelle (Hendry County). Two additional oxbows (LaBelle 
Nature Park oxbow and Aqua Isles LLC oxbow) were not surveyed because they are 
filled with sediment and dense vegetation. The oxbows located downstream of Franklin 
Lock were not considered due to tidal influence. There are no remaining oxbows 
upstream of LaBelle. Three additional oxbows (#31, #36, & #37) were surveyed that 
were not included in the first survey performed by SFWMD in 1978. Furthermore, three 
additional transects (4C, 24D, & 29E) were surveyed, and two previously included 
transects (23B & 32B) were not surveyed due to extremely dense vegetation.  
 
5.2. Data collection 
 
 
5.2.1. Vertical Benchmark installation and Elevation Determination 
Prior to data collection, vertical benchmarks were installed at each oxbow. 
Because the bathymetric survey provided the depth relative to the water level, it was 
necessary to install a water level gauge (vertical benchmark). Eight-foot long 4” by 4” 
wooden posts were cut to a V-shape at one end and pounded into the ground. Type C 
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staff gages graduated at 0-3.2 ft. were nailed to the posts. The posts were primarily 
installed in the meanders at the easiest access points, such as adjacent to private docks. 
However, sometimes there was not a dock or road access. In those cases, all of the 
equipment was loaded into a canoe, and the most appropriate spot was chosen to place 
the gauge. The posts were inserted approximately two to five feet into the ground, 
depending on the bottom material, to ensure stability; a sledgehammer or slide hammer 
was used, depending on the difficulty or location. The water level was assumed to be 
fairly similar for oxbows that were relatively close to each other. Thus, each of the 
following sets of oxbows shared single staff gauges: 1 & 2; 4, 5 & 6; 8 & 9; 11 & 12; 13 
& 14; 15 & 16; 17 & 18; and 27 & 28. The staff plate was nailed to the post to 
accommodate water level fluctuations of a foot higher or lower. By inspecting the 
graphical plot for the Franklin Lock from the U.S Army Corps of Engineers website, the 
headwater elevation was determined to not vary by more than a foot. Using three foot 
gauges provided some safety margin in case of extreme change in water surface 
elevation. The gauges were tied to the North American Vertical Datum 88 (NAVD 88) 
benchmark during an elevation survey performed on September 15, 2011 and repeated on 
February 10, 2012. The first elevation survey was performed with the help of Robert 
Neal, Coastal Engineer from Lee County. In one day of surveying by boat, the water level 
was read at each gage and recorded with respect to NAVD 88 using a Real Time 
Kinematic GPS system, with real time correction. The Florida Department of 
Transportation network, broadcast from Page Field, was used for the horizontal and 
vertical placement of Oxbows 1-22. The signal strength did not extend east of Oxbow 22. 
Consequently, a second survey was performed on February 10, 2012 with the help of 
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Anthony Hernandez, Soil Conservation Aid from the Natural Resources Conservation 
Service, USDA in LaBelle. A Trimble R8 VRS rover with TSC2 controller was used for 
this survey. This system was directly linked to a satellite via a cell phone and had 
instantaneous corrections. During this survey, the elevation in feet with respect to NAVD 
88 was recorded on a reference point on the gauge. The elevation was determined as the 
average of two, five-second shots. 
 
5.2.2. Cross-Sectional Survey 
The transect locations were determined by overlaying a transparency of the past 
map survey from 1978 onto 2010 Google Earth ortho-images using Paint Shop Pro 9, a 
multi-layer graphics software. The banks and cross-sections of the past survey maps were 
first converted to vectors and then superimposed on the current maps. The primary 
advantage of working with vectors is that they can be stretched and moved easily to 
enable adjustment of them to ortho-photographs. This is a daunting task because the 
morphology of the banks of the oxbows is constantly evolving. Consequently, the overlay 
was based on the C-43 banks, which were considered to be more stable. In addition, 
benchmarks were used to improve the accuracy of the superposition. For the oxbows that 
were never surveyed, #31, #36 and #37, transects were distributed homogeneously along 
the channel, with some on specific locations, such as the extremities and curves of the 
oxbows.  
 
The bathymetric survey employed in this assessment is a cross-sectional survey 
with similar methods to those described by Harrelson et al. (1994) and Simpson (2008), 
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although as modified and implemented by John Capece and Rae Ann Wessel during the 
CRCA and Southern DataStream surveys and restoration projects in 1996, 2001, and 
2005. The field procedure and a field data sheet example for the cross-sectional survey 
are given in Appendix B and Appendix C, respectively. 
 
5.2.3. GPS Data Collection  
To create a baseline for further study, a Trimble GeoExplorer CE Series XM GPS 
with an accuracy of one to three meters was used to determine the previous location and 
record the exact location of each transect. The endpoints (points located on the bank) of 
each transect were not always accessible or available because of the loss of satellite 
coverage in the presence of the thick vegetation. Therefore, GPS coordinates were 
recorded every 25 feet along the cross-sections with Terra Sync software (Trimble, 2000) 
and a one-meter high external antenna. Each location was measured using the average of 
five shots recorded every second, using the World Geodetic System (WGS) 1984. 
Appendix D shows the parameters and procedure used for the GPS data collection. In 
addition, the endpoints were photographed, including distinctive benchmarks when 
possible, to help with replication. 
 
5.3. Data analysis 
 
 
5.3.1. Baseline 
Once the GPS coordinates were recorded, the data were transferred to the 
computer using GPS Pathfinder transfer utilities. The data were then differentially 
  
  
38 
corrected no more than seven days after data collection with the closest base provider, 
Fort Myers CORS (at 28 km with an integrity index of 94.07). In the corrected file, the 
differentially corrected coordinates were consequently recorded for each point, which 
could be valuable information for further surveys and monitoring. The geographic 
coordinates and photographs of the endpoints were classified into files for each oxbow 
and cross-section. 
 
5.3.2. Morphology Assessment 
The field data were entered into an Excel spreadsheet. Because the gauge readings 
were generally recorded before and after the surveys, the gage height was estimated for 
each cross-section by linear interpolation, assuming that the change in elevation was 
constant. In addition, the measured depth was adjusted with the tile offset. Subsequently, 
the gauge elevation recorded for the survey was adjusted using the NAVD 88 referenced 
elevation data obtained during the elevation survey. Table 3 and Table 4 show the 
elevation survey data from September 15, 2011 and February 10, 2012, respectively. The 
Franklin Lock benchmark was used to test the equipment accuracy (Table 5). The 
adjusted elevations were converted to NGVD 29 for easier comparison with the previous 
survey that used this latter datum. The Excel spreadsheet was used to represent the 
channel profile at the elevation recorded during the survey for each transect of the 37 
oxbows. In addition, the corrected GPS files were exported as shape files to allow the 
overlay of the GPS points onto the 2011 aerial photographs obtained from Hendry (Tiff, 
1X1) and Lee (MrSID, 0.32X0.32) counties. For this, the datum was converted from 
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WGS 1984 to NAD 1983 HARN. ArcMap vo.10 (ESRI, Inc.) was used to create the 
maps that show the locations of the cross-sections.  
 
A combination of qualitative field observations, aerial photographs, and 
quantitative data from the cross-sectional survey were used to describe the current 
morphology of the oxbows and distinguish differences among the oxbows. The 
parameters obtained from the cross-sectional surveys included maximum and mean 
depth, mean width, mean cross-sectional area, and width/depth ratio. The water surface 
area was calculated using GIS by drawing polygons and using the ‘calculate geometry’ 
tool. For the extremities, the transects were drawn perpendicular to the channel, from the 
island tip to the landside. According to Kuusisto (1996), the formula for cross-sectional 
area is !! = !!!!!! ×!!. However, in this case, the depth between every two points is 
constant: five feet. Therefore, the cross-sectional area was simplified to: cross-sectional 
area = (!! − !!!!)×!!. Because the cross-sectional survey was performed at different 
water surface elevations, there was a need to have a reference elevation for comparison 
among the different transects and different times. For this, the 25-year mean elevation 
was determined for Franklin Lock using statistical data for 1987 through 2011 that was 
obtained from the USGS and USACE. Table 6 shows the mean elevation for each year, 
and 3.144 feet (NGVD 29) was found to be the 25-year mean elevation for Franklin 
Lock. Then, using the elevation data collected during the elevation survey on February 
10, 2012, the offset between each gauge and Franklin Lock was calculated. Table 7 
shows the 25-year mean elevation for each oxbow that was used as the reference 
elevation. Statistical analyses based on Roni (2005) were computed using the add-in 
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software ‘Analyse-it’ (Microsoft Excel, 1997) in Excel and used to determine 
correlations, compare the oxbows between Hendry and Lee counties, and compare the 
exterior and interior cross-sections. The dataset used is shown in Appendix E. 
 
5.3.3. Evolution of oxbow Morphology 
To compare the morphology of the oxbows between the 1978 to 2011 data, two 
different approaches were used. First, 15 channel profiles from the Milleson Draft Report 
(1979) were digitized into spreadsheets and augmented with linear interpolation to allow 
more direct comparison with data collected in 1996 (Capece et al., 2012). For the 
remaining profiles, the methodology of John Capece in Wessel, Capece, and Cham 
(2001) was used. Parameters such as maximum and mean depth, mean width, mean 
cross-sectional area, and width/depth ratio were also determined for the 1978 channel 
profile. The parameters for 1978 were determined using the same calculations for 2011. 
However, the cross-sectional area formula used was slightly different because the interval 
between every two depth data points was not constant. Consequently, the formula used 
was !! = !!!!!! ×!!!(Ruusisto, 1996). Table 8 shows the Franklin Lock daily elevation, 
the elevation offset between each oxbow and Franklin Lock and the daily mean estimated 
elevation for the day of the cross-sectional survey for each oxbow. The water elevation at 
the oxbow was determined using the Franklin Lock data for the day of the 1978 surveys 
and the offset established during the elevation survey on February 10, 2012. The same 
reference elevation (the 25-year mean) was used for comparison. In addition, the cross-
sectional profiles were compared with past profiles from 1978, 1996 and 2001 by 
compiling the four profiles into graphs in Excel.   
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Table 3. Elevation survey on September 15, 2011. 
Posts ID Shore 
NAD83, Zone 901 (ftUS) Gauge Elevation (ft) Quality 
Time 
X Y (ft) NAVD 88 (ft) 
1 N 432304.146 869271.546 1.48 1.81 0.26 11:15 
2 N Post #1 Post #1 
    
3 N 436273.680 867797.282 1.32 1.79 0.16 11:07 
4 S Post #6 Post #6 
    
5 N Post #6 Post #6 
    
6 S 442009.832 867467.543 1.28 1.81 0.16 10:59 
7 N 446816.359 867912.240 3.02 1.88 0.22 NR 
8 S 450150.296 867074.460 1.76 2.00 0.30 NR 
9 S Post #8 Post #8 
    
10 N 455025.726 866303.957 0.96 1.66 NR NR 
11 S Post #12 Post #12 
    
12 N 459418.473 865769.984 1.44 1.73 0.15 12:40 
13 N 461674.808 866109.543 1.57 1.76 0.18 12:50 
14 S Post #13 Post #13 
    
15 N 465336.331 867305.212 1.67 1.74 0.15 12:54 
16 S Post #15 Post #15 
    
17 S Post #18 Post #18 
    
18 S 471325.098 865348.470 1.02 1.63 0.22 13:10 
19 S 473648.363 865855.565 1.16 1.76 0.14 13:30 
20 S 476696.947 865857.334 1.00 1.63 0.22 13:40 
21 S 477675.491 866093.472 1.00 1.61 0.23 13:50 
22 S 480252.880 866447.587 1.45 1.74 0.14 13:55 
23 S 482033.906 866772.993 0.83 2.00 0.17 14:05 
24 S 484343.320 868602.458 0.83 2.00 0.22 14:15 
25 N 485130.002 870756.781 1.45 NA NA NR 
26 N 485210.738 873293.161 1.26 NA NA NR 
27 N 486913.221 875559.369 1.16 NA NA 17:00 
28 N Post #27 Post #27 
    
29 S 494724.684 876226.120 1.32 NA NA 16:50 
30 S 496819.863 876351.930 1.34 NA NA 16:43 
31 S 498603.781 876104.935 1.05 NA NA 16:35 
32 S 500646.611 876636.216 0.95 NA NA 16:25 
33 S 503985.648 878602.341 1.26 NA NA 16:18 
34 S 505269.094 879449.253 1.26 NA NA 16:15 
35 S 515387.327 884873.927 5.26 NA NA 16:00 
36 N 513906.824 886284.256 4.82 NA NA 15:40 
37 S 515920.068 884916.168 1.04 NA NA 15:30 
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Table 4. Elevation survey on February 10, 2012. 
Posts 
ID 
Gauge Gauge Reference NAVD 88Elevation NAVD 88Water level Difference 
(ft) (ft) at reference point (ft) Elevation (ft) Lee/USDA 
1 1.57 3.00 3.816 2.386 0.486 
2 Post #1     
3 1.39 1.39 2.067 2.067* 0.207 
3 bis 1.39 3.00 3.832 2.222 0.362 
4 Post #6     
5 Post #6     
6 1.32 3.00 3.659 1.979 0.129 
7 3.04 6.00 4.779 1.819 -0.081 
8 1.79 3.00 3.262 2.052 0.022 
9 Post #8     
10 0.94 3.00 4.114 2.054 0.414 
11 Post #12     
12 1.45 3.00 3.542 1.992 0.252 
13 1.57 3.00 3.466 2.036 0.276 
14 Post #13     
15 1.67 3.00 3.435 2.105 0.365 
16 Post #15     
17 Post #18     
18 1.05 1.05 1.854 1.854 0.194 
19 1.17 3.00 3.779 1.949 0.179 
20 1.02 1.02 1.850 1.850 0.200 
21 1.06 3.00 3.876 1.936 0.266 
22 1.58 3.00 3.348 1.928 0.058 
22 bis 1.58  2.005 2.005* 0.135 
23 0.94 3.00 4.052 1.992 -0.118 
24 0.95 2.00 2.936 1.886 -0.234 
25 1.58 3.00 3.372 1.952 NA 
26 1.41 3.00 3.516 1.926 NA 
27 1.35 3.00 3.719 2.069 NA 
28 Post #27     
29 1.52 1.52 1.937 1.937 NA 
30 1.53 3.00 3.501 2.031 NA 
31 1.26 1.26 1.982 1.982* NA 
31 bis 1.26 3.00 3.915 2.175 NA 
32 1.12 3.00 3.799 1.919 NA 
33 1.39 3.00 3.568 1.958 NA 
34 1.41 3.00 3.528 1.938 NA 
35 5.44 6.00 2.569 2.009 NA 
36 5.01 6.00 3.051 2.061 NA 
37 1.25 2.00 2.742 1.992 NA 
* Water Level measurement chosen instead of water level measured at gauge 
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Table 5. Franklin Lock benchmark and survey elevation comparison. 
S-79 Benchmark Coordinates from SFWMD Elevation (SFWMD) Elevation Survey Quality Offset 
FCE3501 (1972) X (NAD 1983) Y (NAD 1983) NAVD 1988 (ft) NAVD 1988 (ft) (ft) (ft) 
September 15, 2011 26 43 15 81 41 36 9.068 8.96 0.14 0.108 
February 10, 2012 26 43 15 81 41 36 9.068 9.13 NA -0.062 
 
Table 6. Annual mean elevation at the Franklin Lock headwater (S-79). 
Years Franklin Head (S-79) 
1987 3.209 
1988 3.224 
1989 3.246 
1990 3.189 
1991 3.224 
1992 3.254 
1993 3.213 
1994 3.215 
1995 3.089 
1996 3.151 
1997 3.172 
1998 3.056 
1999 3.084 
2000 3.140 
2001 3.218 
2002 3.116 
2003 3.122 
2004 3.051 
2005 3.024 
2006 3.083 
2007 3.107 
2008 3.136 
2009 3.070 
2010 3.083 
2011 3.116 
25-year Average 3.144 
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Table 7. Twenty-five year mean elevation estimated for each oxbow. 
Location Feb 10th (ft) NGVD 29 25 yrs mean (ft)-NGVD 29 25 yrs mean (m) NGVD 29 
Franklin lock 3.100 3.144 0.96 
Oxbow #1 3.566 3.610 1.10 
Oxbow #2 #1 #1 #1 
Oxbow #3 3.247 3.291 1.00 
Oxbow #4 #6 #6 #6 
Oxbow #5 #6 #6 #6 
Oxbow #6 3.159 3.203 0.98 
Oxbow #7 2.999 3.043 0.93 
Oxbow #8 3.232 3.276 1.00 
Oxbow #9 #8 #8 #8 
Oxbow #10 3.234 3.278 1.00 
Oxbow #11 #12 #12 #12 
Oxbow #12 3.172 3.216 0.98 
Oxbow #13 3.216 3.260 0.99 
Oxbow #14 #13 #13 #13 
Oxbow #15 3.285 3.329 1.01 
Oxbow #16 #15 #15 #15 
Oxbow #17 #18 #18 #18 
Oxbow #18 3.034 3.078 0.94 
Oxbow #19 3.129 3.173 0.97 
Oxbow #20 3.030 3.074 0.94 
Oxbow #21 3.116 3.160 0.96 
Oxbow #22 3.185 3.229 0.98 
Oxbow #23 3.172 3.216 0.98 
Oxbow #24 3.066 3.110 0.95 
Oxbow #25 3.132 3.176 0.97 
Oxbow #26 3.106 3.150 0.96 
Oxbow #27 3.249 3.293 1.00 
Oxbow #28 #27 #27 #27 
Oxbow #29 3.117 3.161 0.96 
Oxbow #30 3.211 3.255 0.99 
Oxbow #31 3.162 3.206 0.98 
Oxbow #32 3.099 3.143 0.96 
Oxbow #33 3.138 3.182 0.97 
Oxbow #34 3.118 3.162 0.96 
Oxbow #35 3.189 3.233 0.99 
Oxbow #36 3.241 3.285 1.00 
Oxbow #37 3.172 3.216 0.98 
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Table 8. Franklin Lock elevation, offset elevation between the oxbows and Franklin 
Lock, and estimated elevation for the oxbows in 1978. 
Location Date  Elevation Franklin Lock 
Offset 
(oxbows/S79)  
Estimated 
Elevation  
Oxbow #1 February 14, 1978 3.24 0.466 1.13 
Oxbow #2 February 14, 1978 3.24 #1 1.13 
Oxbow #3 February 14, 1978 3.24 0.147 1.03 
Oxbow #4 February 14, 1978 3.24 #6 1.01 
Oxbow #5 February 14, 1978 3.24 #6 1.01 
Oxbow #6 February 14, 1978 3.24 0.059 1.01 
Oxbow #7 February 14, 1978 3.24 -0.101 0.96 
Oxbow #8 February 14, 1978 3.24 0.132 1.03 
Oxbow #9 February 14, 1978 3.24 #8 1.03 
Oxbow #10 February 14, 1978 3.24 0.134 1.03 
Oxbow #11 February 14, 1978 3.24 #12 1.01 
Oxbow #12 March 1, 1978 3.20 0.072 1.00 
Oxbow #13 March 11, 1978 3.20* 0.116 1.01 
Oxbow #14 March 1, 1978 3.20 #13 1.01 
Oxbow #15 March 1, 1978 3.20 0.185 1.03 
Oxbow #16 March 1, 1978 3.20 #15 1.03 
Oxbow #17 March 1, 1978 3.20 #18 0.96 
Oxbow #18 May 23, 1978 3.15 -0.066 0.94 
Oxbow #19 March 1, 1978 3.20 0.029 0.98 
Oxbow #20 March 1, 1978 3.20 -0.070 0.95 
Oxbow #21 March 1, 1978 3.20 0.016 0.98 
Oxbow #22 March 1, 1978 3.20 0.085 1.00 
Oxbow #23 March 1, 1978 3.20 0.072 1.00 
Oxbow #24 March 29, 1978 3.15 -0.034 0.95 
Oxbow #25 March 29, 1978 3.15 0.032 0.97 
Oxbow #26 March 29, 1978 3.15 0.006 0.96 
Oxbow #27 March 29, 1978 3.15 0.149 1.01 
Oxbow #28 February 14, 1978 3.24 #27 1.03 
Oxbow #29 March 29, 1978 3.15 0.017 0.97 
Oxbow #30 March 29, 1978 3.15 0.111 0.99 
Oxbow #31 NA NA NA NA 
Oxbow #32 April 26, 1978 3.25 -0.001 0.99 
Oxbow #33 April 26, 1978 3.25 0.038 1.00 
Oxbow #34 April 26, 1978 3.25 0.018 1.00 
Oxbow #35 May 24, 1978 3.00 0.089 0.94 
Oxbow #36 NA NA NA NA 
Oxbow #37 NA NA NA NA 
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Second, statistical analyses, computed with the add-in software ‘Analyse-it’ 
(Microsoft Excel, 1997) in Excel, were used to determine correlations, compare the 
oxbows between Hendry and Lee counties, and compare the exterior and interior cross-
sections in 1978 with the same process used for the 2011 data. The dataset used is shown 
in Appendix E. In addition, statistical analyses were computed to determine if a general 
trend could be revealed in the change in the morphology of the oxbows over time. The 
paired data were compared using t-tests when the samples were considered to be 
normally distributed; otherwise, the nonparametric Wilcoxon rank test was used. Map 
Direct from the FDEP website was used to determine if previous restoration, dredging or 
other activities that may have changed the properties of the oxbows. Oxbow #24 and 
cross-sections 11A and 30C were considered to be altered by anthropogenic activities and 
consequently were excluded from the statistical analysis because that might bias the 
results. Trends found with the statistical analyses were reinforced with aerial photography 
retrieved from the University of Florida Digital Collection website (2011), Hendry 
County reserved access ftp (Personal Communication via email, 2011) or provided by 
Lee County (R. Neal, Personal Communication via mail, 2011). 
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CHAPTER 6 
 
RESULTS AND DISCUSSION 
 
 
6.1. Baseline 
 
 
To assess the baseline conditions, in terms of GPS accuracy, the geographic 
coordinate precisions were compared along the transects of three oxbows. The three 
oxbows chosen were Oxbow #1, #27 and #36. Oxbow #1 is open and closer to the base 
file location in Fort Myers (Figure 6); Table 9 shows its geographic coordinates after 
differential correction and their accuracy at 68% precision. Oxbow #27 has significant 
tree cover and dense vegetation (Figure 7); its geographic coordinates and accuracy are 
shown in Table 10. Oxbow #36 is open but farther away from Fort Myers and open 
(Figure 8); its geographic coordinates and accuracy are shown in Table 11. The points 
were taken 25 feet apart because the endpoints, which are in general located under dense 
vegetation, would have had lower accuracy. As expected, Table 9, Table 10 and Table 11 
show lower accuracy for the endpoints, up to 10.50 m for point B11 in Oxbow #1. The 
highest accuracy found among those three was 0.9 for transects A5, A7 and A8 in Oxbow 
#1. However, most of the data collected were within two meters, with a 68% probability. 
In general, Oxbow #1 had the highest accuracy, whereas Oxbow #27 had the lowest. 
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Figure 6. Map showing the GPS points recorded along transects A, B, C, and D, Oxbow 
#1. 
 
Table 9. Accuracy for the GPS points recorded on transects A, B, C, and D, Oxbow #1. 
Points 
Coordinates East 
Precision 
(m) 
North 
Precision 
(m) Latitude (N) Longitude (W) 
A0 26°43'21.06408 81°41'17.52737 1.30 1.30 
A1 26°43'21.02644 81°41'17.25888 1.20 1.20 
A2 26°43'21.06833 81°41'16.94821 1.00 1.00 
A3 26°43'20.95501 81°41'16.67370 1.10 1.10 
A4 26°43'20.93784 81°41'16.41295 1.60 1.60 
A5 26°43'20.94167 81°41'16.14223 0.90 0.90 
A6 26°43'20.88302 81°41'15.91067 1.00 1.00 
A7 26°43'20.92247 81°41'15.64542 0.90 0.90 
A8 26°43'20.87689 81°41'15.37283 0.90 0.90 
A9 26°43'20.84871 81°41'15.04941 1.20 1.20 
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Table 9. Accuracy for the points taken on transects A, B, C, and D, Oxbow #1. 
(Continued) 
A10 26°43'20.83345 81°41'14.75382 1.10 1.10 
A11 26°43'20.85431 81°41'14.50572 1.10 1.10 
A12 26°43'20.81031 81°41'14.26475 1.60 1.60 
A13 26°43'20.75063 81°41'13.99719 1.20 1.20 
A14 26°43'20.74915 81°41'13.92083 1.70 1.70 
B0 26°43'25.59869 81°41'14.20245 2.30 2.30 
B1 26°43'25.42630 81°41'13.98039 1.10 1.10 
B2 26°43'25.18828 81°41'13.80119 1.20 1.20 
B3 26°43'25.00192 81°41'13.64217 1.30 1.30 
B4 26°43'24.80713 81°41'13.49387 1.20 1.20 
B5 26°43'24.68901 81°41'13.18776 1.30 1.30 
B6 26°43'24.50959 81°41'13.00794 1.20 1.20 
B7 26°43'24.35339 81°41'12.85845 1.40 1.40 
B8 26°43'24.14075 81°41'13.59838 1.20 1.20 
B9 26°43'24.12752 81°41'12.45329 10.50 10.50 
C0 26°43'25.11592 81°41'08.64672 1.00 1.00 
C1 26°43'24.98243 81°41'08.91732 1.00 1.00 
C2 26°43'24.82188 81°41'09.19511 1.00 1.00 
C3 26°43'24.71243 81°41'09.44714 1.00 1.00 
C4 26°43'24.60299 81°41'09.71391 1.00 1.00 
C5 26°43'24.55539 81°41'09.98087 1.00 1.00 
C6 26°43'24.39848 81°41'10.19528 1.00 1.00 
C7 26°43'24.31160 81°41'10.44970 1.00 1.00 
C8 26°43'24.18496 81°41'10.65656 1.00 1.00 
C9 26°43'24.09339 81°41'10.85542 1.00 1.00 
C10 26°43'24.01095 81°41'11.23930 4.00 4.00 
C11 26°43'24.02490 81°41'11.40723 9.00 9.00 
D0 26°43'20.10658 81°41'06.82815 3.20 3.20 
D1 26°43'20.05984 81°41'07.06437 1.60 1.60 
D2 26°43'19.96858 81°41'07.41451 2.00 2.00 
D3 26°43'20.02752 81°41'07.67903 1.30 1.30 
D4 26°43'19.93423 81°41'07.89880 1.70 1.70 
D5 26°43'19.95703 81°41'08.15675 1.40 1.40 
D6 26°43'19.94370 81°41'08.52491 1.40 1.40 
D7 26°43'19.90063 81°41'08.74923 1.50 1.50 
D8 26°43'19.84807 81°41'09.06654 1.30 1.30 
D9 26°43'19.83340 81°41'09.33126 1.60 1.60 
D10 26°43'19.80284 81°41'09.55281 2.60 2.60 
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Figure 7. Map showing the GPS points recorded along transects A, B, and C, Oxbow #27. 
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Table 10. Accuracy for the GPS points recorded on transects A, B, and C, Oxbow #27. 
Points 
Coordinates East 
Precision 
(m) 
North 
Precision 
(m) Latitude (N) Longitude (W) 
A0 26°44'25.41478 81°31'11.90467 7.70 7.00 
A1  26°44'25.48211 81°31'11.60949 2.20 2.20 
A2  26°44'25.79915 81°31'11.41625 1.80 1.80 
A3  26°44'25.87748 81°31'11.16271 2.00 2.00 
A4  26°44'26.23984 81°31'10.71801 1.80 1.80 
A5  26°44'26.23984 81°31'10.71801 2.50 2.50 
B0  26°44'27.96434 81°31'13.36199 5.00 5.00 
B1  26°44'28.45764 81°31'13.26075 2.40 2.40 
B2 26°44'28.54168 81°31'12.79684 2.00 2.00 
B3 26°44'28.95844 81°31'12.47316 4.80 4.80 
C0 26°44'30.82571 81°31'09.54055 1.40 1.40 
C1 26°44'30.48404 81°31'09.62217 2.00 2.00 
C2 26°44'30.24315 81°31'09.69886 1.80 1.80 
C3 26°44'30.06465 81°31'09.57949 1.40 1.40 
C4 26°44'29.87616 81°31'09.78166 3.70 3.70 
 
 
Figure 8. Map showing the GPS points recorded along transects A, B, C, D, E, and F, 
Oxbow #36. 
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Table 11. Accuracy for the GPS points recorded on transects A, B, C, D, E,  
and F, Oxbow #36. 
Points 
Coordinates East 
Precision 
(m) 
North 
Precision 
(m) Latitude (N) Longitude (W) 
A1 26°46'14.33832 81°26'12.31181 2.10 2.10 
A2 26°46'14.18860 81°26'12.45493 1.50 1.50 
A3 26°46'14.03254 81°26'12.74359 2.80 2.80 
B0 26°46'14.14757 81°26'11.61806 2.10 2.10 
B1 26°46'13.99487 81°26'11.41100 2.10 2.10 
B2 26°46'13.81374 81°26'11.42649 1.50 1.50 
B3 26°46'13.50240 81°26'11.30558 1.10 1.10 
B4 26°46'13.16044 81°26'11.17233 4.20 4.20 
C0 26°46'15.58349 81°26'10.62321 1.50 1.50 
C1 26°46'15.46525 81°26'10.38876 1.30 1.30 
C2 26°46'15.41248 81°26'10.15620 1.90 1.90 
C3 26°46'15.32852 81°26'09.88783 1.90 1.90 
D1 26°46'17.25627 81°26'04.71537 2.00 2.00 
D2 26°46'17.18308 81°26'04.87297 1.40 1.40 
D3 26°46'16.82182 81°26'05.16373 2.70 2.70 
D4 26°46'16.77597 81°26'05.27073 1.60 1.60 
D5 26°46'16.51981 81°26'05.43502 1.40 1.40 
D6 26°46'16.32121 81°26'05.69550 1.80 1.80 
E1 26°46'14.37285 81°26'04.21913 1.70 1.70 
E2 26°46'14.31968 81°26'04.39549 1.60 1.60 
E3 26°46'14.28288 81°26'04.79020 1.70 1.70 
E4 26°46'14.32510 81°26'04.77978 1.90 1.90 
F0 26°46'12.21304 81°26'00.32366 1.90 1.90 
F1 26°46'12.22735 81°26'00.57679 1.90 1.90 
F2 26°46'12.18964 81°26'00.88597 1.30 1.30 
F3 26°46'12.21039 81°26'01.09669 1.40 1.40 
 
One of the questions this study proposed to answer was if the accuracy of the GPS 
was sufficient for such data collection. Three main parameters affect the accuracy of a 
GPS: number of visible satellites and their geometry, distance between the base station 
and the roving receiver, and multipath interference (Trimble, 2001). First, a minimum of 
four satellites is necessary to collect data. If more satellites are detected, the accuracy 
increases, but only slightly. The Position Dilution of Precision (PDOP) satellite position 
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also has an effect on accuracy. However, we do not have much control over those two 
factors. Second, the distance between the location where the data are collected and the 
base file data is a determining parameter for accuracy in differential correction. An 
estimate of this degradation is two parts per million (ppm). For example, two millimeters 
of degradation occurs for every kilometer between the base and the rover. If the data are 
differentially corrected using a code process, the data should be collected within 500 
kilometers of the base station used. If the data are differentially corrected using a carrier 
phase process, the data should be collected within 50 kilometers of the base station used. 
For differential correction at centimeter-scale accuracy, the distance between the base and 
rover has to be less than 10 kilometers (Trimble, 2001). For this research, the closest 
available base station for code processing was 28 km away, located in Fort Myers. 
Finally, multipath interference of a nearby object, such as a building or car, can greatly 
affect accuracy. Surfaces with high multipath interference include urban canyons and 
dense foliage (Trimble, 2006). In this study, based on the data collection of the three 
different example oxbows, multipath dense foliage seems to be the reason for the sudden 
change in accuracy.  
 
Without vegetation, the highest accuracy was 0.9 m. Consequently, two tests were 
performed to check the accuracy of the GPS and data collection. First, two points located 
100 feet apart were chosen and their geographic coordinates were recorded in the same 
way as during data collection. Based on the geographic coordinates recorded, the distance 
calculated was 100.07 feet. Second, to assess repeatability for further monitoring, GPS 
navigation was used to find the location of an endpoint previously recorded. Without 
  
54 
post-processing, the precision for the endpoint location varied between 0.5 ft and 0.48 ft. 
After differential corrections, most of the data had one meter accuracy, for 68% 
precision. Consequently, the accuracy during data collection was acceptable because 
other parameters, such as rope drift, current or boat control, might also have an influence 
on the accuracy. 
 
Although the interior accuracy was considered adequate for such data collection, 
that was not the case for the accuracy for the endpoints located under dense vegetation. 
Such points can be difficult to use for the replication of the transect surveys; thus, the use 
of fixed permanent transects is also common. Simpson (2008) and Olson-Rutz & Marlow 
(1992) used permanent transects in their studies, although these were short-term studies, 
with a duration of four years in the case of the de-channelization of Nippersink Creek 
(Simpson, 2008). For longer-term monitoring, GPS could be the best way to record 
locations, as fixed posts could be removed (by a boat or landowners) or moved. In the 
Caloosahatchee River, erosion could also affect the posts. In addition, very dense 
vegetation may cause the installation of a fixed benchmark to be difficult. 
 
6.2. Current morphology assessment 
 
 
Not all of the oxbows are still connected to the C-43 channel at both ends. 
Twenty-one oxbows out of 37 are still open, however 16 are already filled in some part, 
either at one end or somewhere in the interior. Table 12 summarizes the location, status, 
and open water surface area for each oxbow, showing that in Lee County, more of the 
oxbows (13 out of 17) are open than in Hendry County (8 out of 20). The five oxbows 
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with the greatest open surface area (#2, #4, #11, #10, and #1) are located in Lee County. 
Oxbow #2 is the largest, with a surface area of 52,560 m2, and Oxbow #23 is the smallest 
at 1,980 m2; however, most of oxbow #23 is filled. 
 
Each oxbow differs significantly in morphology from the others. More data, such 
as maximum depth, mean depth, mean width and width/depth ratio, are listed in Table 13. 
These values are based only on the cross-sections surveyed. Therefore, the values in 
Table 13 do not reflect the fact that some of the oxbows are partially filled. The 
maximum depth found is 3.94 m in Oxbow #15. The smallest maximum depth is 1.08 m 
in Oxbow #37. Mean Depth ranges from 0.63 m for Oxbow #37 to 1.86 m (NGVD 29) 
for Oxbow #4. The widest oxbow is Oxbow #4 with a mean width of 94.29 m, whereas 
the narrowest is Oxbow #37 at 21.54 m. Again, the largest mean cross-sectional area is in 
Oxbow #4 and the smallest in Oxbow #37, with a mean cross-sectional area of 176.13 m2 
and 15.06 m2, respectively. Finally, Oxbow #1 has the highest width/depth ratio at 71.89, 
and Oxbow #15 has the lowest with a ratio of 25.64.  
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Table 12. Oxbow locations, status and open water surface areas. 
Oxbow # County Status Surface Area (m2) 
Oxbow 1 Lee  Open 29,508 
Oxbow 2 Lee  Open 52,560 
Oxbow 3 Lee  Open 13,268 
Oxbow 4 Lee  Open 42,832 
Oxbow 5 Lee  Open 9,623 
Oxbow 6 Lee  Open 18,731 
Oxbow 7 Lee  Close upstream end 10,154 
Oxbow 8 Lee  Open 9,360 
Oxbow 9 Lee  Open 12,484 
Oxbow 10 Lee  Open 30,911 
Oxbow 11 Lee  Open 29,716 
Oxbow 12 Lee  Closed in the middle 4,647 
Oxbow 13 Lee  Open 6,951 
Oxbow 14 Lee  Open 4,394 
Oxbow 15 Lee  Open 7,146 
Oxbow 16 Lee  Close upstream end 5,984 
Oxbow 17 Lee  Close upstream end 6,675 
Oxbow 18 Hendry Close upstream end 8,511 
Oxbow 19 Hendry Close upstream end 15,228 
Oxbow 20  Hendry Open 6,644 
Oxbow 21 Hendry Close upstream end 8,506 
Oxbow 22 Hendry Open 4,393 
Oxbow 23 Hendry Close upstream end 1,980 
Oxbow 24 Hendry Open 5,527 
Oxbow 25 Hendry Open 4,298 
Oxbow 26 Hendry Open 10,210 
Oxbow 27 Hendry Close upstream end 5,674 
Oxbow 28 Hendry Close upstream end 7,468 
Oxbow 29 Hendry Open 18,930 
Oxbow 30 Hendry Open 8,870 
Oxbow 31 Hendry Open 18,347 
Oxbow 32 Hendry Closed in the middle 4,664 
Oxbow 33 Hendry Closed in the middle 2,869 
Oxbow 34 Hendry Closed in the middle 7,950 
Oxbow 35 Hendry Closed upstream end  9,208 
Oxbow 36 Hendry/Glades Closed downstream end 15,600 
Oxbow 37 Hendry Closed upstream end  2,763 
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Table 13. Maximum depth, mean depth, mean width, mean cross-sectional area, and 
width/depth ratio for each oxbow. 
Oxbows Max Depth  Mean Depth Mean Width  Mean Area  Width/Depth 
  (m)  (m) (m) (m2)   
1 1.88 1.13 81.31 96.00 71.89 
2 2.59 1.30 70.92 91.37 54.43 
3 2.87 1.60 63.50 103.65 39.66 
4 3.07 1.86 94.29 176.13 50.83 
5 1.66 1.00 64.52 65.29 64.66 
6 2.50 1.23 68.07 87.70 55.38 
7 2.46 1.38 58.93 85.96 42.58 
8 1.61 1.00 54.36 56.04 54.44 
9 1.88 0.95 53.85 56.21 56.77 
10 2.07 1.00 51.36 51.73 51.13 
11 3.21 1.48 49.30 76.61 33.25 
12 1.22 0.84 50.29 44.17 59.81 
13 2.11 1.27 46.71 61.86 36.89 
14 1.62 0.97 43.69 46.88 45.11 
15 3.94 1.66 42.67 72.95 25.64 
16 2.08 1.00 38.18 39.92 38.28 
17 1.34 0.65 41.96 29.31 64.33 
18 1.92 0.94 49.15 49.16 52.12 
19 1.82 0.84 47.24 44.87 56.39 
20 1.44 0.86 40.39 36.23 47.15 
21 1.66 0.77 39.70 35.21 51.45 
22 2.07 0.94 38.10 37.45 40.59 
23 1.38 0.95 42.67 41.99 44.85 
24 1.53 0.93 39.40 37.92 42.42 
25 1.61 0.82 47.14 39.97 57.67 
26 1.96 0.92 34.37 30.83 37.42 
27 1.86 0.85 36.07 34.88 42.43 
28 1.92 1.11 41.99 51.72 37.66 
29 2.16 1.16 33.10 41.18 28.49 
30 1.83 1.07 35.26 41.08 32.98 
31 2.93 1.15 38.96 50.43 33.80 
32 1.69 0.94 49.28 48.71 52.35 
33 1.46 0.86 31.32 30.08 36.60 
34 1.99 0.91 35.28 34.39 38.77 
35 1.67 0.85 29.49 26.00 34.74 
36 2.03 1.13 30.12 37.44 26.72 
37 1.08 0.63 21.54 15.06 34.36 
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Two observations can be deduced from Table 13: 
• There is a possible correlation between mean depth and mean width. Indeed, the 
same oxbows (#4 and #37) have the highest and lowest values for mean depth and 
mean width. 
• There is a possible relationship between the locations of the oxbows and their 
morphology, with the wider/deeper oxbows being located in Lee County versus 
the narrower/shallower in Hendry County. 
 
6.2.1. Correlation between mean depth and mean width 
The Pearson correlation statistical test was used to determine if there was a 
correlation between mean depth and width in 2011. The Pearson test revealed a positive 
correlation between depth and width with a 95% confidence level (Table 14). The 
correlation was estimated at 0.49, which is considered a moderate correlation. 
 
Table 14. Correlation between mean depth and width in oxbows surveyed in 2011. 
N  p-Value t-Statistic DF 
137 <0.0001 6.56 135 
 
6.2.2. Relationship between the location of the oxbows and their morphology 
Prior to analysis, the Shapiro-Wilk test with a 95% confidence level was used to 
determine if each of the six different variables (maximum depth, mean depth, width, 
cross-sectional area, width/depth ratio, and surface area) was normally distributed. The 
results showed that the samples were non-normally distributed for all variables, and 
consequently nonparametric statistics were applied. The Mann-Whitney test with a 95% 
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confidence level was used to test the alternative hypotheses that each variable is 
significantly higher in Lee County than in Hendry County versus the null hypothesis that 
there is no difference in each variable between Lee and Hendry counties. The null 
hypothesis was rejected for all six variables. The data show sufficient evidence that each 
variable is significantly higher in Lee County than in Hendry County (Table 15). 
 
Table 15. Mann-Whitney statistical comparison of oxbows in Hendry and Lee counties in 
2011 for maximum and mean depth, width, cross-sectional area, width/depth ratio, and 
surface area. 
Channel metric N p-Value z-Statistic 
  Maximum Depth 137 0.0020 2.88 
  Mean Depth  137 <0.0001 4.29 
  Width 137 <0.0001 6.32 
  Cross-Section Area  137 <0.0001 6.10 
  Width/Depth  137 0.0008 3.16 
  Surface Area  37 0.0152 2.16 
 
Two factors may explain why the oxbows in Lee County are larger than those of 
Hendry County. The pre-channelization river morphology might have naturally been 
larger in the downstream of area (Lee County) than in the upstream area (Hendry County) 
due to the input of tributary creeks and smaller streams. Another reason might be land 
use. In Lee County, residential properties dominating the landscape close to the river are 
associated with docks and boat ramps, whereas in Hendry County, agricultural and 
natural areas are dominant. Agricultural land use may be associated with excessive 
emergent plants.  
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To assess the current morphology, graphs representing each cross-sectional 
profile and maps for each oxbow showing the transects and water level gauge locations 
have been created. The same vertical and horizontal scales and the same aspect ratios 
were used for easier comparison among the profiles. The datum used to represent the 
elevation is NGVD 29, and the distance represented is that from the land shore towards 
the island shore. To illustrate the current morphology, eight oxbows with specific 
attributes were chosen. Oxbow #1, located close to Franklin Lock in Lee County on the 
north shore of C-43, is open and surrounded by habitations with docks and boat ramps. 
Oxbow #1 was found to have the highest width/depth ratio (Table 13). Four transects, A, 
B, C, and D, were surveyed for Oxbow #1 (Figure 9). The channel profiles are shown in 
Figure 10. Oxbow #4, located in Lee County on the south shore of C-43, is also very 
open and surrounded by habitations with docks and boat ramps. Oxbow #4 was found to 
be the deepest, largest and widest oxbow (Table 13) with a thin remaining island (Figure 
11). Three transects, A, B, and C, were surveyed for Oxbow #4 (Figure 11). The channel 
profiles are shown in Figure 12. Oxbow #15, located in Lee County on the north shore of 
C-43, is open with fewer surrounding residential developments. Oxbow #15 was found to 
have the highest maximum depth and the lowest width/depth ratio (Table 13). Four 
transects, A, B, C, and D, were surveyed for Oxbow #15 (Figure 13). The channel 
profiles are shown in Figure 14. Oxbow #24, located in Hendry County on the south 
shore of C-43, is open and was restored in 2005. Four transects, A, B, C, and D, were 
surveyed for Oxbow #24 (Figure 15). The channel profiles are shown in Figure 16. 
Oxbow #27, located in Hendry County on the north shore of C-43, is in a critical state. It 
is closed on its upstream end and has been invaded by vast floating mats of emergent 
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vegetation (Figure 17). Three transects, A, B, and C, were surveyed for Oxbow #27 
(Figure 17). The channel profiles are shown in Figure 18. Oxbow #29, located in Hendry 
County, on the south shore of C-43, has a peculiar pattern compared with the simple, 
smooth curves observed in the others. Five transects, A, B, C, D, and E were surveyed for 
Oxbow #29 (Figure 19). The channel profiles are shown in Figure 20. Oxbow #32, 
located in Hendry County on the south shore of C-43, is partially filled in the interior. 
Three transects, A, C, and D, were surveyed for Oxbow #32 (Figure 21). The channel 
profiles are shown in Figure 22. Oxbow #37, located in Hendry County on the south 
shore of C-43, has been greatly transformed. The upstream end is filled, and its island is 
inhabited and surrounded by an artificial wall. Three transects, A, B, and C, were 
surveyed for Oxbow #37 (Figure 23). The channel profiles are shown in Figure 24. 
 
Similar maps and graphs have been created for the remaining oxbows that are not 
presented in this section. They are shown in Appendix F. The numerical data points and 
geographic coordinates are shown in Appendix H. The channel profiles seem to indicate 
two general trends: 
• The transects at the extremities, for the oxbows that are still connected to C-43, 
seem wider and deeper than the interior transects.  
• The channel profiles, in the single bend oxbows, seem to be deeper on the island 
side upstream whereas deeper on the landside downstream. 
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Figure 9. Map showing the location of the cross-sections and the water level gage (white 
square) for Oxbow #1. 
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(b)
(c)
(d)
 
Figure 10. Channel profiles of Oxbow #1. (a) Cross-section A. (b) Cross-section B. (c) 
Cross-section C. (d) Cross-section D.  
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Figure 11. Map showing the location of the cross-sections for Oxbow #4. 
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(c) 
 
Figure 12. Channel profiles of Oxbow #4. (a) Cross-section A. (b) Cross-section B. (c) 
Cross-section C. 
 
 
Figure 13. Map showing the location of the cross-sections and the water level gage (white 
square) for Oxbow #15. 
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(d)
 
Figure 14. Channel profiles of Oxbow #15. (a) Cross-section A. (b) Cross-section B. (c) 
Cross-section C. (d) Cross-section D. 
 
Figure 15. Map showing the location of the cross-sections  
and the water level gage (white square) for Oxbow #24. 
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(d)
 
Figure 16. Channel profiles of Oxbow #24. (a) Cross-section A. (b) Cross-section B. (c) 
Cross-section C. (d) Cross-section D. 
 
Figure 17. Map showing the location of the cross-sections and 
 the water level gage (white square) for Oxbow #27 
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(a)
(b)
(c)
 
Figure 18. Channel profiles of Oxbow #27. (a) Cross-section A. (b) Cross-section B. (c) 
Cross-section C. 
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Figure 19. Map showing the location of the cross-sections and the water level gage (white 
square) for Oxbow #29. 
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(e)
 
Figure 20. Channel profiles of Oxbow #29. (a) Cross-section A. (b) Cross-section B. (c) 
Cross-section C. (d) Cross-section D. (e) Cross-section E. 
 
 
Figure 21. Map showing the location of the cross-sections and the water level gage (white 
square) for Oxbow #32. 
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(a)
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Figure 22. Channel profiles of Oxbow #32. (a) Cross-section A. (b) Cross-section C. (c) 
Cross-section D. 
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Figure 23. Map showing the location of the cross-sections and the water level gage (white 
square) for Oxbow #37. 
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(c)
 
Figure 24. Channel profiles of Oxbow #37. (a) Cross-section A. (b) Cross-section B. (c) 
Cross-section C. 
 
6.2.3. Comparison among the transects at the extremities and the interior 
transects.  
A Mann-Whitney test with a 95% confidence level was used to test the alternative 
hypotheses that each variable (maximum depth, mean depth, width, cross-sectional area, 
and width/depth ratio) is significantly higher for cross-sections located at the extremities 
than for interior cross-sections versus the null hypothesis that there is no difference with 
cross-sectional location. The null hypothesis was rejected for all five variables. The data 
show sufficient evidence that each variable is significantly higher in the exterior than in 
the interior transects (Table 16). 
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Table 16. A Mann-Whitney statistical comparison of the exterior and interior cross-
sections in 2011 for maximum and mean depth, width, cross-sectional area, and 
Width/Depth ratio. 
Channel metric N p-Value z-Statistic 
  Maximum Depth 137 0.0025 2.81 
  Mean Depth  137 0.0007 3.21 
  Width 137 <0.0001 4.89 
  Cross-Section Area  137 <0.0001 4.71 
  Width/Depth  137 0.0018 2.91 
 
6.2.4. Shift in channel profiles in single bend oxbows 
In addition to the observation that the cross-sections located at the extremities are 
wider and deeper in the interior, another pattern can be described. By looking at the form 
of the channel profile, we can assume the flow direction inside the oxbow. In the open 
single bend oxbows, a specific pattern is revealed. The channel profiles are asymmetric, 
and the asymmetry shifts from one side the other depending on the location of the cross-
section. The flow at the upstream end hits the island and then shifts towards the landside 
(Figure 25), causing the islands to be primarily eroded upstream, whereas the land is 
eroded downstream. The presence of riprap installed by landowners on the landside 
confirms this concept. This information is important for potential restoration because it 
reveals where the erosion and sedimentation occur within the oxbow.  
 
The differences among the oxbow morphologies can be explained by different 
factors: natural geomorphic processes, pattern change due to channelization, restoration, 
fill and dredge permits and land use. Looking at the historic geomorphology can aid in 
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understanding the present and determining the factors involved in the geomorphological 
processes.  
 
Figure 25. Illustration of the flow pattern as identified from channel profiles. 
 
6.3. Evolution of oxbow morphology 
 
 
6.3.1. Qualitative data: Oxbow morphology from prior to channelization to 2011 
Figure 26 shows the course of the Caloosahatchee River between Franklin Lock 
and the city of LaBelle prior to channelization overlaid on the channelized Okeechobee 
waterway (aerial image from 1995). Before channelization, the Caloosahatchee River 
included 102 river bends along 103 km from Beautiful Island to Lake Okeechobee 
(Antonini et al., 2002). After channelization, the Okeechobee Waterway had 26 river 
bends along 90 km. Most of the pre-channelized river bends between Franklin Lock and 
the City of LaBelle were still visible in the 1940s (Figure 27 through Figure 35). A total 
of 15 oxbows disappeared between the 1940s and 1980s with the widening of the 
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channel. Comparison among the aerial images from the 1940s, 1980s and 2011 were 
organized in table format to evaluate the change in oxbow morphology and landuse over 
time (Figure 27 through Figure 35).  
 
 
Figure 26. Caloosahatchee River course prior to channelization (Modified from Antonini 
et al., 2002). 
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1944 
 
Franklin Lock did not 
exist yet. 
 
In 1937, the river was 
channelized to a canal 7 
feet deep and 80 feet 
wide. 
 
The area was not 
developed at all. 
 
 
1980 
 
Franklin Lock was 
completed in 1969. 
 
In the mid 1950s, the 
channel was modified to 
8 feet deep and 250 feet 
wide. 
 
The area to the south 
started to develop. 
 
 
2011 
 
The freshwater portion 
of the river ranges from 
165 to 430 feet wide 
and from 20 to 30 feet 
deep. 
 
The predominant land 
use is residential. 
 
Figure 27. Comparison among 1944, 1980, and 2011 from Franklin Lock to Oxbow #2.  
Franklin Lock 
1 
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1944 
 
Oxbow #4 did not 
yet exist. 
 
 
1980 
Oxbow #4 was 
formed in the mid-
1950s when the 
channel was 
modified to 8 feet 
deep and 250 feet 
wide 
 
 
 
2011 
 
The residential 
area has spread 
over time. 
Figure 28. Comparison among 1944, 1980 and 2011 from Oxbow #3 to #6. 
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1944 
 
Two 
additional 
oxbows were 
present. 
 
Oxbow #7 is 
open. 
 
 
1980 
 
Two oxbows 
disappeared 
due to the 
widening of 
C-43. 
Oxbow #7 is 
filled with 
vegetation. 
 
 
 
2011 
 
Agricultural 
and 
residential 
land use is 
increasing. 
 
Oxbow #7 is 
filled with 
sediment. 
Figure 29. Comparison among 1944, 1980 and 2011 from Oxbow #7 to #10. 
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1944 
 
One additional 
oxbow was present. 
 
Oxbows #12 and #16 
are open. 
 
1980 
The enlargement of 
C-43 affected mostly 
the southern oxbows 
with the 
disappearance of one 
and the shrinking of 
oxbows #11, #14 and 
#16. The latter is 
filled with 
vegetation. 
 
 
2011 
 
Oxbow #12 is filled 
with sediment in the 
interior. Oxbow #16 
is closed at the 
upstream end. 
Figure 30. Comparison among 1944, 1980 and 2011 from Oxbow #11 to #16. 
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1944 
All 
oxbows 
open. 
 
1982 
Oxbow 
#18 closed 
due to 
new canal. 
Oxbows 
#17, #19 
& #21 
filled with 
vegetation 
 
 
2011 
 
Oxbows 
#17, #18, 
#19, #21, 
and #23 
closed on 
one end. 
Figure 31. Comparison among 1944, 1982 and 2011 from Oxbow #17 to #23. 
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1948 
 
Oxbow #24 was open and quite large. 
 
 
 
1974 
 
The island/oxbow was almost cut in half after the widening 
of the channel from 80 to 250 feet and it began to fill with 
vegetation in the interior. 
 
 
 
2004 
 
Oxbow #24 was in critical condition with most of its 
surface covered by vegetation.  
 
 
 
2011 
 
Oxbow #24 was restored in 2005 by dredging 
approximatively 6,000 cubic yards of material, and six 
years later, there is no vegetation or sediment blockage. 
Figure 32. Comparison among 1948, 1974, 2004 and 2011 for Oxbow #24.  
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1949 
 
Four additional oxbows 
existed in 1949. 
 
All oxbows were open. 
 
 
1974 
 
Four oxbows 
disappeared. 
Oxbow #28 was closed 
on the upstream end. 
Oxbow #27 started to fill 
with vegetation. 
 
 
2011 
 
Oxbow 27 is closed on 
the upstream end. 
Figure 33. Comparison among 1949, 1974, and 2011 from Oxbow #25 to #31. 
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1947 
 
Seven additional oxbows 
can be observed. 
 
Oxbow #32, #33 and #34 
are open. 
 
 
 
1974 
 
Only three oxbows are 
remaining in this section 
of C-43. 
 
Oxbow #33 and #34 are 
starting to be filled by 
vegetation in the interior. 
 
 
2011 
 
Oxbow #32 is in critical 
condition and filled by 
dense vegetation in the 
interior. 
 
Oxbow #33 and #34 are 
filled by sediment in the 
interior. 
Figure 34. Comparison among 1947, 1974, and 2011 from Oxbow #32 to #34. 
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1940 
 
The upstream ends of 
oxbow #35 and #36 are 
unclear. 
 
Oxbow #37 is open. 
 
 
 
 
1974 
 
Oxbow #36 has been 
greatly impacted by the 
construction of what is 
known today as SR 29 and 
the LaBelle draw bridge and 
is consequently closed on 
the downstream end. 
 
Oxbow # 35 is closed on the 
upstream end. 
 
 
 
2011 
 
Oxbow #37 is closed on the 
upstream end. 
 
 
Figure 35. Comparison among 1940, 1974 and 2011 from Oxbow #35 to #37. 
  
36 
35 37 
  
89 
Based on the aerial images (Figure 27 through Figure 35), the following observations can 
be made: 
• It seems that there is little residential or agricultural land use in the 1940s. 
However, some residential and agricultural areas can be observed in the 1980s that 
continued to expand until 2011. 
• When the channel was modified in the mid 1950s from 80 feet wide to 250 feet 
wide, many oxbows disappeared, and a great number of the remaining ones had their area 
cut in half, affecting the island size and the curve of the oxbow.  
• In the aerial images from 1944, seven years after channelization, the shape of 
the oxbows is regular and open. In 1978, and even more pronounced in 2011, the oxbow 
extremities were widening while other points on the oxbows were beginning to fill with 
vegetation.  
 
6.3.2. Quantitative data 
6.3.2.1. Oxbow Morphology in 1978 
Based on Milleson (1979) and the aerial images from the 1940s, in 1978, 37 
oxbows were present between Franklin Lock and the City of LaBelle, which is the same 
number of oxbows remaining today. However, some changes occurred, mainly in the 
limbs of the oxbows. For unknown reasons, the survey from 1978 does not include data 
for oxbows #31, #36 and #37. Table 17 summarizes the location, status, and open water 
surface area for each oxbow in 1978. Twenty oxbows out of 35 were open, however only 
four were closed on one limb either by fill or sediment. The 11 oxbows remaining were 
partially blocked by floating vegetation mats or emergent aquatic vegetation. Table 17 
  
90 
shows that, similarly to 2011, most of the open oxbows were located in Lee County, with 
12 out of 17, compared with 7 out of 17 for Hendry County. Again, the five oxbows with 
the largest surface area (#2, #4, #11, #10, and #1) were the same as today. Oxbow #2 was 
the largest, with a surface area of 46,944 m2, and Oxbow #23 was the smallest at 3,804 
m2.  
 
More detailed data, such as maximum depth, mean depth, mean width, and the 
width/depth ratio for each cross-section, are listed in Table 18. Again, because the values 
are based only on the cross-sections surveyed, Table 18 does not reflect the fact that some 
of the oxbows were partially filled. The maximum depth ranged from 3.82 m in Oxbow 
#15 to 0.96 m in Oxbow #24. The mean depth ranged from 1.66 m for Oxbow #3 to 0.54 
m for Oxbow #24. The widest oxbow was Oxbow #1, whereas the narrowest was Oxbow 
#27, with mean widths of 83.82 m and 23.88 m, respectively. The largest mean cross-
sectional area was found in Oxbow #4, and the smallest in Oxbow #32, with mean cross-
sectional areas of 123.09 m2 and 15.07 m2, respectively. Finally, Oxbow #12 had the 
highest width/depth ratio, 81.67, and Oxbow #26 had the lowest, with a ratio of 24.20.  
 
The highest maximum depth was found in both 1978 and 2011 in Oxbow #15, 
whereas the lowest was found in Oxbow #24 in 1978 and #37 in 2011. The lowest 
maximum depth was found in a different oxbow in 2011 because Oxbow #24 was 
restored in 2005 to a depth of 1.2 m and because Oxbow #37 was not surveyed in 1978. 
The highest mean depth was found in Oxbow #3 in 1978 and in Oxbow #4 in 2011.  
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Table 17. Oxbow locations, status and open water surface area. 
Oxbow # County Status Surface Area (m2) 
Oxbow 1 Lee  Open 29,421 
Oxbow 2 Lee  Open 46,944 
Oxbow 3 Lee  Open 19,020 
Oxbow 4 Lee  Open 44,111 
Oxbow 5 Lee  Open 13,759 
Oxbow 6 Lee  Open 18,616 
Oxbow 7 Lee  Upstream end blocked by vegetation 8,903 
Oxbow 8 Lee  Open 8,741 
Oxbow 9 Lee  Upstream end blocked by vegetation 12,950 
Oxbow 10 Lee  Open 30,756 
Oxbow 11 Lee  Open 31,970 
Oxbow 12 Lee  Open 10,117 
Oxbow 13 Lee  Open 10,927 
Oxbow 14 Lee  Downstream end blocked by vegetation 6,880 
Oxbow 15 Lee  Open 9,308 
Oxbow 16 Lee  Close upstream end by fill or sediment 10,927 
Oxbow 17 Lee  Upstream end blocked by vegetation 8,903 
Oxbow 18 Hendry Close upstream end by fill or sediment 10,117 
Oxbow 19 Hendry Upstream end blocked by vegetation 11,655 
Oxbow 20  Hendry Open 14,569 
Oxbow 21 Hendry Upstream end blocked by vegetation 13,759 
Oxbow 22 Hendry Open 5,666 
Oxbow 23 Hendry Upstream end blocked by vegetation 3,804 
Oxbow 24 Hendry Open but heavily vegetated 6,880 
Oxbow 25 Hendry Open 7,689 
Oxbow 26 Hendry Open 10,927 
Oxbow 27 Hendry Upstream end blocked by vegetation 8,498 
Oxbow 28 Hendry Close upstream end by fill or sediment 10,522 
Oxbow 29 Hendry Open 21,044 
Oxbow 30 Hendry Open 12,950 
Oxbow 31 Hendry NA NA 
Oxbow 32 Hendry Open 8,094 
Oxbow 33 Hendry Middle blocked by vegetation 4,452 
Oxbow 34 Hendry Middle blocked by vegetation 13,355 
Oxbow 35 Hendry Close upstream end by fill or sediment 17,806 
Oxbow 36 Hendry/Glades Closed downstream end by fill or sediment NA 
Oxbow 37 Hendry NA NA 
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Table 18. Maximum depth, mean depth, mean width, mean cross-sectional area, and 
width/depth ratio for each oxbow. 
Oxbows Maximum Depth  
Mean 
Depth 
Mean 
Width 
Mean 
Area Width/Depth 
  (m)  (m)  (m)  (m2)   
1 2.14 1.03 83.82 99.84 81.55 
2 2.76 1.25 66.04 99.13 52.91 
3 3.67 1.66 55.88 105.94 33.62 
4 2.77 1.51 73.15 123.09 48.36 
5 2.02 0.82 52.32 51.22 64.03 
6 2.35 1.02 65.02 84.28 63.98 
7 2.50 1.21 44.20 62.20 36.57 
8 1.50 0.75 44.70 37.78 59.74 
9 2.36 1.08 42.16 47.30 38.96 
10 1.80 0.87 52.58 51.76 60.28 
11 3.46 1.55 44.58 79.55 28.80 
12 1.33 0.61 49.78 38.04 81.67 
13 2.81 1.27 44.96 69.76 35.36 
14 1.69 0.73 35.56 33.79 48.93 
15 3.82 1.44 36.20 60.77 25.17 
16 1.37 0.54 28.58 19.05 52.51 
17 1.31 0.55 39.62 25.22 72.38 
18 1.68 0.93 43.43 48.35 46.88 
19 1.59 0.76 28.96 23.89 38.09 
20 1.96 0.71 39.62 31.88 55.78 
21 1.34 0.67 43.82 36.98 65.19 
22 2.33 1.08 28.58 33.87 26.35 
23 1.12 0.55 32.77 23.32 59.43 
24 0.96 0.54 34.54 19.98 63.50 
25 2.63 0.84 36.58 38.54 43.57 
26 2.88 1.26 30.48 37.17 24.20 
27 1.36 0.69 23.88 18.14 34.73 
28 2.21 0.89 41.91 34.26 47.04 
29 3.05 1.14 33.91 40.96 29.76 
30 2.41 0.96 36.07 28.28 37.68 
31 NA NA NA NA NA 
32 1.79 0.57 25.91 15.07 45.82 
33 1.93 0.71 25.53 21.47 35.96 
34 1.42 0.56 37.72 26.04 67.88 
35 1.48 0.79 29.72 26.72 37.47 
36 NA NA NA NA NA 
37 NA NA NA NA NA 
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The lowest mean depth was found in the same oxbows as the lowest maximum 
depth (24 and 37) for the same reasons explained previously. The largest oxbow was 
Oxbow #1 in 1978, whereas in 2011, it was Oxbow #4. The narrowest oxbow in 1978 
was Oxbow #27, whereas it was Oxbow #37 in 2011. Again, Oxbow #37 was not 
surveyed in 1978. The highest mean cross-sectional area was found in Oxbow #4 in both 
1978 and 2011. The smallest cross-sectional area was found in Oxbow #32 in 1978 but in 
Oxbow #37 in 2011. Again, Oxbow #37 was not surveyed in 1978, and cross-section 32B 
was not surveyed in 2011 due to dense vegetation. The highest width/depth ratio was 
found in Oxbow #12 in 1978 but in Oxbow #1 in 2011. The lowest width/depth ratio was 
in Oxbow #26 in 1978 and Oxbow #15 in 2011. The highest surface area was found in 
Oxbow #2 in both 1978 and 2011. The lowest surface area was found in Oxbow #23 in 
both 1978 and 2011. However, Oxbow #23 is currently being dredged, which will 
considerably change its surface area in future surveys. 
 
To understand if the different patterns observed in 2011 are long-standing, the 
same three hypotheses were tested for the data collected in 1978. 
 
6.3.2.1.1. Correlation between mean depth and mean width  
The Pearson correlation statistical test was used to determine if there was a 
correlation between mean depth and width in 1978. The Pearson test revealed a positive 
correlation between depth and width with a 95% confidence level (Table 19). The 
correlation was estimated at 0.32, which is considered a low correlation. 
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Table 19. Correlation between mean depth and width in oxbows surveyed in 1978. 
N  p-Value t-Statistic DF 
121 0.0002 3.65 119 
 
6.3.2.1.2. Relationship between the location and morphology of the oxbows 
Prior to analysis, a Shapiro-Wilk test with a 95% confidence level was used to 
determine if each sample for the six different variables (maximum depth, mean depth, 
width, cross-section area, width/depth ratio, and surface area) was normally distributed. 
The results showed that the samples were non-normally distributed for all the variables, 
and consequently nonparametric statistics were applied. A Mann-Whitney test with a 
95% confidence level was used to test the alternative hypotheses that, in 1978, each 
variable was significantly higher in Lee County than in Hendry County versus the null 
hypothesis that there was no difference between the counties. The null hypothesis was 
rejected for all six variables. The data show sufficient evidence that each variable was 
significantly higher in Lee County than in Hendry County in 1978 (Table 20). 
 
Table 20. Mann-Whitney statistical comparison of oxbows in Hendry and Lee counties in 
1978 for maximum and mean depth, width, cross-sectional area, width/depth ratio, and 
surface area. 
Channel metric N p-Value z-Statistic 
  Maximum Depth 121 <0.0001 3.96 
  Mean Depth  121 0.0003 3.46 
  Width 121 <0.0001 5.51 
  Cross-Section Area  121 <0.0001 6.09 
  Width/Depth  121 0.0110 2.29 
  Surface Area  34 0.0279 1.91 
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The oxbows in Lee County were found to be wider and larger than the oxbows 
located in Hendry County in both 1978 and 2011, which could be due to natural flow 
processes because the river gets wider and larger closer to the estuary. No detailed aerial 
map from prior to channelization has been found with which to validate this hypothesis. 
Development could be another factor; Lee County was more developed in both 1978 and 
2011 than was Hendry County.  
 
6.3.2.1.3. Comparison among the transects at the extremities and the interior 
transects 
A Mann-Whitney test with a 95% confidence level was used to test the alternative 
hypotheses that each variable (maximum depth, mean depth, width, cross-sectional area, 
and width/depth ratio) was significantly higher for cross-sections located at the 
extremities than for interior cross-sections versus the null hypothesis that there was no 
difference between cross-sections in the two locations. Only oxbows that were 
completely open were considered for the analysis of exterior cross-sections because 
vegetation blockage could interfere with the flow. The null hypothesis was rejected for 
width, cross-sectional area, and width/depth ratio. The data (Table 21) show sufficient 
evidence that indeed the three variables were significantly higher in the exterior than in 
the interior cross-sections. The alternative hypothesis was rejected for maximum and 
mean depths.  
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Table 21. Mann-Whitney statistical comparison of the exterior and interior cross-sections 
in 1978 for maximum and mean depths, width, cross-sectional area, and width/depth 
ratio. 
Channel metric N p-Value z-Statistic 
  Maximum Depth 121 0.3071 0.50 
  Mean Depth  121 0.1879 0.89 
  Width 121 0.0001 3.69 
  Cross-Section Area  121 0.0030 2.75 
  Width/Depth  121 0.0025 2.80 
 
All five variables were significantly higher for the cross-sections located at the 
extremities than for the interior cross-sections in 2011. In 1978, only width, cross-
sectional area and width/depth ratio were significantly higher. The p-values for the 1978 
data were higher than for the 2011 data. In the aerial images from the 1940s there was no 
irregularity in width along the oxbows. Such irregularities appeared clearly in 1978. The 
best explanation for these results is that erosion and sedimentation patterns have been 
changing in the river and oxbows as a result of channelization. This seems to have been 
exacerbated over time, with more erosion on the extremities and more interior filling. In 
addition, the pattern does not look as asymmetric in 1978 as in 2011 because there was 
not yet as much vertical migration.  
 
6.3.2.2. Oxbow morphology evolution from 1978 to 2011 
In general, the aerial photographs do not show obvious qualitative changes 
between 1978 and 2011; however, quantitative changes can be visualized on the graphs. 
To assess change over time for each cross-section, the graphs were compiled with water 
surface (WS) and channel profile (Bed) elevation data from the surveys of the different 
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years (1978, 1996, 2001 and 2011). The same vertical and horizontal scale and the same 
aspect ratios were used for easier comparison among the profiles. The datum used to 
represent the elevation was NGVD 29, and the distance represented is that from the land 
shore toward the island shore. To illustrate change over time and discuss the 
methodology used, four cross-sections with specific properties were chosen: 3A, 27A, 
27B, and, 11D. Figure 36 shows the filling of cross-section A in Oxbow #3 over time. 
Figure 37 shows the widening and deepening over time of cross-sections A for Oxbow 
#27, located at the extremity of the oxbow. Figure 38 shows the widening and filling of 
Cross-Section B for Oxbow #27, located on the interior of the oxbow. Figure 39 does not 
show any particular pattern and raises questions regarding the changes in sedimentation 
and the methodology used for replication. Similar graphs have been created for the 
remaining cross-sections of the 34 oxbows and are shown in Appendix G. The Capece et 
al. surveys (2012) from 1996 and 2001 were not comprehensive and are thus not always 
represented. Based on the aerial photographs and the changes in the channel profiles over 
time, two observations can be made describing a general trend: 
• The oxbows are becoming filled and wider.  
• The oxbows are becoming narrower and filled in the interior while becoming 
wider and larger on the limbs.  
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Figure 36. Channel profiles for cross-section A, Oxbow #3 in 1978, 1996, 2001, and 
2011. 
 
 
Figure 37. Channel profiles for cross-section A, Oxbow #27 in 1978, 1995, and 2011. 
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Figure 38. Channel profiles for cross-section B, Oxbow #27 in 1978, 1995, and 2011. 
 
 
Figure 39. Channel profiles for cross-section D, Oxbow #11 in 1978, 1996, 2001, and 
2011. 
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general trend is occurring in the evolution of the morphology of the oxbows over time, 
the two previously stated observations were statistically tested by excluding cross-
sections 4C, 29E and oxbows #31, #36, and #37 because they were not surveyed in 1978 
and cross-sections 23B and 32B because they were not surveyed in 2011. In addition, 
Oxbow #24 and cross-sections 11A and 30C were excluded because of anthropogenic 
dredging activities (Table 22). Prior to the analysis, a Shapiro-Wilk test with a 95% 
confidence level was used to determine if each of the six different variables (maximum 
depth, mean depth, width, cross-sectional area, width/depth ratio, and surface area) were 
normally distributed. The normality test was performed on the difference because pairs 
were being testing. If there was no significant departure from normality, a t-test was used; 
otherwise, a Wilcoxon test was used. 
 
Table 22. Dredging anthropogenic activities between 1978 and 2011. 
Oxbow # ERP type Application # Date Volume dredged 
11A ERPpa-Directional bore under oxbow 36-0214844-001 NA 10 cy 
24 Individual No Conceptual Approval Permit 200955-001E1 2002 6,300 cy 
30C SGP No Conceptual Approval Permit 137371-001ES 2000 370 cy 
 
6.3.2.2.1. Filling and widening of the oxbows 
The results for the statistical analyses regarding the evolution of the morphogy of 
the oxbows are shown in Table 23. The maximum depth was found to be significantly 
higher in 1978 than 2011; however, the mean depth was found to be higher in 2011 than 
in 1978. This indicates that there was a change in channel profile shape. The U-shape 
from 1978 became flatter; thus the mean depth increased, and the maximum depth 
decreased. Such phenomena can be observed in graphs representing the channel profiles 
such as in Appendix G. The width was found to be greater in 2011 than in 1978, 
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indicating bank erosion. The cross-sectional area was found to be higher in 2011 than in 
1978 because it is based on width and depth. No trend was found in the width/depth ratio. 
Finally, the surface area was found to be higher in 1978 than in 2011. This might be due 
to the increasing number of closed oxbows and the presence of emergent vegetation.  
 
Table 23. Wilcoxon and t-test statistical comparison for the evolution of oxbow 
morphology for maximum and mean depths, width, cross-sectional area, width/depth 
ratio, and surface area. 
Test Hypothesis N p-Value z/t-Statistic 
T-Test   Max Depth 1978 > Max Depth 2011 114 0.0027 2.84 
T-Test   Mean Depth 1978 < Mean Depth 2011 114 0.0001 -3.82 
Wilcoxon    Width 1978 < Width 2011 114 <0.0001 -5.07 
Wilcoxon    Cross-Section Area 1978 < Cross-Section Area 2011 114 0.0007 -3.21 
T-Test   Width/Depth 1978 > Width/Depth 2011 114 0.3427 0.41 
T-Test   Surface Area 1978 > Surface Area 2011 34 <0.0001 4.62 
 
6.3.2.2.2. Narrowing and filling of the interior of the oxbows with widening and 
enlargement of the extremities 
The results for the exterior and interior trends are shown in Table 24 and Table 
25, respectively. The mean depth, width and cross-sectional area of the exterior cross-
sections were significantly lower in 1978 than in 2011. There were no trends for 
maximum depth or width/depth ratio for the exterior cross-sections. The maximum depth 
of the interior cross-sections was significantly higher in 1978 than in 2011. In contrast, 
interior cross-sectional width was significantly higher in 2011 than in 1978. There were 
no trends for the mean depth, cross-sectional area or width/depth ratio of the interior 
cross-sections.  
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Table 24. Wilcoxon and t-test statistical comparison of the evolution of exterior oxbow 
morphology for maximum and mean depths, width, cross-sectional area, and width/depth 
ratio. 
Test Hypothesis N p-Value z/t-Statistic 
T-Test Max Depth 1978 < Max Depth 2011 49 0.6342 0.35 
T-Test Mean Depth 1978 < Mean Depth 2011 49 <0.0001 -5.33 
Wilcoxon Width 1978 < With 2011 49 0.0005 -3.27 
T-Test Cross-Section Area 1978 < Cross-Section Area 2011 49 <0.0001 -4.39 
T-Test Width/Depth 1978 < Width/Depth 2011 49 0.8981 1.29 
 
Table 25. Wilcoxon and t-test statistical comparison of the evolution of interior oxbow 
morphology for maximum and mean depths, width, cross-sectional area, and width/depth 
ratio. 
Test Hypothesis N p-Value z/t-Statistic 
T-Test Max Depth 1978 > Max Depth 2011 65 0.0012 3.15 
T-Test Mean Depth 1978 > Mean Depth 2011 65 0.8372 -0.99 
T-Test Width 1978 < Width 2011 65 0.0002 -3.77 
Wilcoxon Cross-Section Area 1978 > Cross-Section Area 2011 65 0.7294 -0.61 
T-Test Width/Depth 1978 > Width/Depth 2011 65 0.7668 -0.73 
 
In summary, between 1978 and 2011, the overall maximum depth significantly 
decreased (p=0.0026); however, that was only true for the interior cross-sections 
(p=0.0012) because no trends were found for the exterior cross-sections. The overall 
mean depth significantly increased (p=0.0002); however, that was true only for the cross-
sections located at the extremities of the oxbows (p<0.0001) because no trends were 
detected for the interior cross-sections. The width significantly increased for both interior 
and exterior cross-sections. The overall cross-sectional area significantly increased 
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(p=0.0015); however, that was true only for the exterior cross-sections (<0.0001). The 
width/depth ratio did not significantly change. 
 
The decrease in maximum depth suggests a change in the shape of the oxbows. 
Inside, the original U-shape has become flatter. The increase in width, mean depth and 
cross-sectional area indicate strong bank and channel erosion in the exterior cross-
sections close to C-43 and bank erosion in the interior of the oxbows. Two trends seem to 
be revealed in the evolution of the oxbows: a flatter, wider shape with no change in the 
interior mean depth; and vertical entrenchment and lateral migration in the exterior cross-
sections close to C-43, as shown in channel profile 27A. Stream entrenchment is usually 
due to agricultural drainage (Simpson, 2008). Lateral migration has always been part of 
stream evolution, although today there is a human preference for dynamic systems to 
remain static.  
 
 
6.4. Limitations 
 
 
The first limitation of this study is the Caloosahatchee River water surface 
elevation. All of the statistics were based on data that were calculated based on the water 
level. However, the water surface elevation in the Caloosahatchee River is quite 
intriguing. First, there is an offset between the elevation data from Ortona Tail and 
Franklin Head Locks, making Franklin Lock (downstream) higher than Ortona Lock 
(upstream). The main reason for this offset is the survey datum. The survey uses different 
data to measure the elevation. The current elevation numbers are based on NGVD 29. 
The datum difference is probably 0.20 ft, and the remainder of the difference is likely due 
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to wind effects. Supposedly, the newer NAVD 88 will resolve this problem (Zafar Hyder, 
USACE, Personal Communication via email, 2012). In addition, two elevation surveys 
were performed to acquire data for each water level gauge. However, the results were 
completely different, and no trend could be identified between the two surveys. Elevation 
in the river could vary depending on the shore of the river, the discharge, and 
hydrological input such as precipitation. In addition, some oscillation occurred between 
the readings of the staff gauge, which could account for minor error. The highest 
oscillation observed between two readings was 0.24 ft. Oscillations greater than 0.10 ft. 
between two readings were observed in only six oxbows.  
 
The second limitation of this study is the attempt to compare the 1978 
morphology data with the 2011 data. The methodology used for the survey in 1978 was 
not described and might account for some differences. In addition, the 2011 survey is the 
first survey associated with GPS. Consequently, the cross-sections compared may not be 
at the exact same location. However, statistical analyses were based on a large population 
sample (>100), and the results are quite convincing with a 95% confidence level. Finally, 
this study is an attempt to illustrate a methodology that can be used for further research, 
and the conclusions observed could be considered to be preliminary results that require 
further investigation.  
 
The third limitation of this study is the lack of historical record and monitoring of 
anthropogenic activities. After the channelization of the Caloosahatchee River, there was 
a sudden change in land use from natural to agricultural and residential. Before the 
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creation of the regulatory agencies such as FDEP, there was no regulation of the dredging 
and filling the oxbows. Even following the creation of regulatory agencies, any 
landowner who did work before the 1970s remains exempt from permitting today. Map 
Direct is a good database listing the permits issued for the oxbows of the Caloosahatchee. 
However, all of the data are not yet available. FDEP is planning to place all of the data 
available online soon (Jeannie Gerhart, FDEP, Personal communication, meeting, 2012). 
Consequently, for this study, the permits were consulted at the FDEP Fort Myers office, 
which was quite a long, challenging task. Some data, such as the amount of dredge 
material or the exact location with geographic coordinates could not always be found. In 
addition, permit approval does not mean that a project will actually happen or that it will 
happen in the exact same way as is stated on paper. For this study, dock and boat ramp 
constructions, riprap, or housing development were not considered and were assumed to 
not interfere with the morphological changes between the 1978 and 2011 surveys. 
Finally, landowners sometimes decide to deal in their own way with excessive 
sedimentation. Unfortunately, there is a lack of historic data record and organization, 
which is indispensable in monitoring modern rivers. However, this situation will be 
greatly improved with the future online access of permitting applications via Map Direct 
from FDEP.  
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CHAPTER 7 
 
CONCLUSIONS 
 
 
Although it has previously been thought that the oxbows of the Caloosahatchee 
were filling in over time, this study has proven otherwise. Conflicting factors have been 
discussed, and specific trends have been revealed in different areas within the oxbows 
and within the Caloosahatchee River. Different factors are responsible for such 
differences such as natural geomorphic processes, pattern change due to channelization, 
land use and anthropogenic activities. 
 
7.1. Findings 
 
 
This study established fixed baseline cross-sections that can be used for further 
monitoring. However, some adjustments are recommended for best data quality in terms 
of accuracy and repeatability. In addition, this study revealed that 21 oxbows out of 37 
are still open; however, 16 are already partially filled in, either at one of the ends or 
somewhere in the interior. In both 1978 and 2011, a correlation was observed between 
mean depth and width, which increased over time. The oxbows in Lee County had 
significantly higher maximum depth, mean depth, width, cross-sectional area, 
width/depth ratio, and surface area than in Hendry County in both 1978 and 2011. The 
exterior cross-sections had significantly higher maximum depth, mean depth, width, 
cross-sectional area, and width/depth ratio than did the interior cross-sections in both 
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1978 and 2011. Finally, an attempt to determine trends in the evolution of the 
morphology of the oxbows demonstrated that the overall maximum depth is significantly 
decreasing but only in the interior of the oxbow and that the mean depth is significantly 
increasing but only in the exterior cross-sections. This analysis also showed that the 
width is significantly increasing throughout the oxbow and that the cross-sectional area is 
significantly increasing in the exterior cross-sections. No evolutionary trend was revealed 
in width/depth ratio, but the surface area is significantly decreasing. Consequently, the 
null hypothesis posed in Section 3.5 was rejected. 
 
7.2. Recommendations 
 
 
Because the accuracy and repeatability of further monitoring will also depend on 
the methodology used for the future data collection, the use of GIS and GPS is 
recommended. In this study, the transects have been drawn based on data collected every 
25 feet. Consequently, by uploading those maps into a GPS, and by choosing the best 
accessible point along each transect, the endpoint can be found using GPS navigation. 
This is important in the Caloosahatchee River oxbows because endpoints collected for 
this study are in generally not accurate enough due to dense vegetation. In addition, fixed 
transect is not an adequate option in the case of the oxbows of the Caloosahatchee River. 
Finally, the next survey might be performed with different equipment, such as a GPS 
with different accuracy, a boat instead of a canoe, or the water level might be different, 
such that the endpoints that were available in 2011 could be unavailable in the future and 
vice versa.  
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7.3. Further research 
 
 
Continuous monitoring will be necessary both to confirm the hypotheses 
supported in this paper and to gather valuable information regarding the evolution of the 
oxbows. To gather more information on the morphology of the oxbows, further data 
collection might include longitudinal surveys and flow measurements. Further study 
might also focus on the erosion rates and estimate in how many years the islands will 
disappear due to erosion. In addition, to better understand the evolution of the channel 
morphology of a single oxbow, the methodology of Olson-Rutz and Marlow (1992) could 
be followed, which uses four indices: width/depth ratio, net percentage change in area, 
absolute percentage change in area, and Gini coefficient. Furthermore, water quality and 
sediment analysis or ecological surveys, such as macroinvertebrates and fishes, would 
provide additional information regarding the overall conditions of the oxbows of the 
Caloosahatchee River. Finally, further study could provide a restoration outcome index 
with which to assess the success of future restoration projects. 
 
7.4. Concluding remarks 
 
 
A baseline and recommendations have been established to monitor the evolution 
of the morphology of the oxbows of the Caloosahatchee River located between Franklin 
Lock and the city of LaBelle. Such monitoring is indispensable for recording any changes 
in the oxbows and river and planning sustainable restoration projects. For the oxbows of 
the Caloosahatchee River, restoration will not be possible in the sense that Burchsted 
(2006) defines it, which is “a return to a pre-disturbance physical state as socially and 
  
109 
technologically practical as possible”. A return to pre-disturbance for the oxbows is not 
possible without the de-channelization of C-43. The definition of Wohl et al. (2005, p. 2), 
“assisting the recovery of ecological integrity in a degraded watershed system by 
reestablishing the processes necessary to support the natural ecosystem within a 
watershed,” would better apply to this case study, suggesting stabilization of bank erosion 
and increasing flow to prevent sedimentation. Simpson (2008) describes different 
methods to minimize erosion. In the case of the Caloosahatchee River, the best method of 
restoration would be floodplain restoration including wetland mitigation; although that 
might not be possible in certain areas due to residential and agricultural land use, some 
areas around the oxbows remain undeveloped.  
 
One may argue that straightening is the future of a meandering river, but in the case 
of the Caloosahatchee River, the preservation of the oxbows will dictate the future of the 
wildlife of the river. Today, the wildlife is greatly disturbed along C-43 due to high boat 
traffic. Consequently, restoration would not allow a return to a pre-channelization state, 
but it would be the best compromise to maintain a healthy ecosystem in parallel to the 
existent economy.!
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Appendix B: Standard Operating Procedure for the cross-sectional survey 
 
STANDARD OPERATING PROCEDURE  
FOR CROSS-SECTION SURVEY 
 
 
1.0 Scope & Application 
1.1 This Standard Operating Procedure is applicable to cross-sections depth survey for 
representative channel profile from streams or rivers.  
 
2.0 Summary of Methods 
2.1 Cross-sections survey of river channel may extensively vary depending the budget, 
equipment and personal available. Therefore, there is no universal cross-sections survey 
procedure available. 
 
3.0 Health and Safety Warnings 
3.1 For safety concerns, no one should go on the field alone. A team of at least three persons 
is required to follow the procedure. During summer time, the survey may be carried in 
harsh conditions with hot weather, poisonous wildlife and dangerous terrain. Drinking 
water, adequate protection gear and first aid kit is required. 
4.0  Interferences 
4.1 There are four main interferences related to cross-sections survey which are the difficulty 
to find the designed cross-sections once on site, presence of vegetation obstructing cross-
sections, and lack of GPS accuracy under tree cover. 
• Once on site it is not going to be possible to locate the exact location of the end 
points of the designed cross sections because no GPS has been used in the past. 
Therefore, a convenient, accessible location close to the presumably end point location 
will be used. The new location will be recorded in the GPS and the design of the cross-
sections updated. 
 
• In the case where vegetation is obstructing some points of the cross-section, those 
missing points could be interpolated from two other points located at the same level on 
two parallel cross-sections on each side of the primary cross-section. In the case where If 
an obstacle compromises the whole depth survey along a cross section it is then probably 
better to move the cross section to another position which will be recorded with the GPS 
system during the field trip. 
 
• Because under tree cover, the GPS might not give accurate enough data, in the 
case where cross-sections endpoints are under thick tree cover, it is necessary to take 
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GPS data along the line (every 25ft). Therefore, the two end points coordinates can be 
extrapolated. Because of the bank edges are moving overtime, for future survey, the 
points and line feature can be overlaid on recent aerial photography and the coordinates 
of the two endpoints on the water edges can be determined. 
 
5.0 Personal qualifications 
 
5.1 There is no qualification requirement for field samplers.  
 
6.0 Equipment and supplies 
 
6.1 Equipment needed for cross-sections survey includes: 
• Canoe + paddles + 3 life jacket 
• 200 ft long marked non- stretching rope 
• Pole for the GPS antenna 
• 2 survey pegs 
• Measuring tape with an eye-bolt which holds a 6" tile at the bottom of the tape 
• Trimble GeoExplorer CE Series XM GPS  
• Compass 
• Camera 
• One machete 
• Sledge hammer 
• Gloves, boots, whole outfit 
• Spreadsheet + map with cross-sections + clip boards 
• Pencils 
• Road, oxbow map and landowner contact information 
• First Aid Kit (Insect repellent, sunscreen….) 
• Drinking water and snack 
 
7.0 Prior survey 
7.1 Prior the survey, four main tasks are required: Transect mapping, gauge positioning, 
contact landowner and spreadsheet preparation 
• Cross-sections are drawn according to table one for the oxbow which were never 
surveyed and on 2010 google Earth ortho-images with paint shop pro 9 by transparency 
for the oxbows that have already been survey in the past. So as to be able to compare the 
results from the survey from the work previously achieved by SDS, cross section design 
was made according to older maps. However, precisely locating these cross sections is 
difficult because the morphology of oxbows banks is constantly evolving. Thanks to 
multi-layer graphic software (Paint Shop Pro 9) old maps were first converted to vectors: 
  
126 
 
 
 
banks and cross-sections could then be superimposed with most recent maps (see 
picture). The main advantage of working with vectors is that they can be stretched and 
move easily so as to adjust them to ortho-photographs (from Google Earth in 2011 
survey). Nevertheless, it is still necessary to find some benchmarks for the superposition 
when possible. It seems reasonable to consider that contrary to oxbow banks where 
sedimentation is important, C-43 one did not change so much. Eventually such maps 
provide quite decent information on previous cross sections location. It can be interesting 
for data comparison, assuming of course that cross sections were indeed made on these 
locations.! 
 
Previous cross-sections for oxbow 36 
 
• A vertical benchmark will be required to assess water level. Since water level is 
very likely to fluctuate, a gauge will be placed next to each surveyed oxbow. SDS for 
instanced used in its previous survey water elevation at Franklin lock. GPS cannot be 
used because even for the best units, Z value accuracy remains quite poor on the vertical 
axis (more than a meter). See SOPs for more information on vertical benchmark. 
• Landowner need to be contacted in order to obtain authorization for access to 
their properties 
• Spreadsheet needs to be prepared for each oxbow according to the Template. See 
Figure 1 for spreadsheet use for oxbow 35.5 surveys. 
Table 1. Guideline for transect mapping 
 
Oxbow’s extremities : 
One cross section needs to be survey close to each 
junction between C-43 and oxbow. Data from those cross 
sections give precious information about the effect of 
entering flow and sediment deposition. 
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Straight parts : 
On a long straight portion of oxbow only one depth 
survey should be done unless a visible change in its 
morphology is visible (suddenly becoming very shallow). 
 
 
Straight ending : 
Only one cross section can be drawn along the middle of 
the straight ending (see case described before). and 
further information can be collected close to the ending 
of the oxbow. The location of the last one needs to be in 
an area where the change is obvious and data useful: not 
to close (more than 100 feet from the closest). 
 
 
 
 
Hard curves : 
Only one cross section should be necessary to have an 
assessment of erosion and sediment deposit in the oxbow.  
 
 
Smooth curves : 
On the contrary when a curve is ways longer (wider 
radius) two cross sections should be designed because the 
center is not really characteristic and it is therefore better 
to have a depth survey as homogenous as possible. 
 
 
8.0 Data collection – preparation 
 
1. Assemble and load equipment (see checklist). 
2. Use the road map to get to the oxbow that needs to be surveyed. 
3. Load equipment in the canoe 
4. Record the water level at the gauge 
5. According the cross-sections map, tie the rope to tree or to a survey peg first on 
the landside and then on the island side. Tie the rope in a way than the 0 
benchmark (yellow tape) is at the water edge. 
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Rope across the river tied to survey pegs. 
 
6. Record the coordinate of the point 0 with the Trimble GPS unit.  
7. Take pictures of the survey site 
9.0 Data collection - Method 
1. Record the time 
2. Every five feet, measure the depth with the measuring tape and record it on the 
spreadsheet. 
 
 
6-inches tile at the end of the tape enable better accuracy  
as the tile settles on the surface of the sediment 
 
2. For each cross-section, record geographic coordinates every 25 feet (red mark on 
the rope) with the GPS unit. 
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Point feature recorded at the red mark 
 
3. Record the time 
4. Untie the rope, move to the next location and repeat the same steps for the other 
cross-sections 
5.  At the end of the survey, record the water level at the gauge. 
 
10.0 Data and Records Management 
10.1. All data and information must be documented on field data sheets with pencil. Point 
features geographic coordinates are recorded with the GPS. 
 
11.0 Quality Control and Quality Assurance Section 
11.1 Representative survey is required. In order to assess a representative channel profile, the 
oxbow geometry should be considered prior to sampling. The geometry will aid in 
determining the cross-sections location according to table1.  
 
11.2  The use of GPS and photography will guarantee accuracy for comparison with replicate 
measurement in the future. 
 
 
!
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Appendix C: Field data sheet example 
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Appendix D: Standard Operating Procedure for the GPS data collection 
 
 
 
STANDARD OPERATING PROCEDURE  
FOR GPS DATA COLLECTION 
 
 
The GPS unit used for the data collection of summer 2011 was a Trimble GeoExplorer CE Series 
(XM). Accuracy 1-3 meters 
1. Software needed 
• Terra Sync software on your GECE unit for data collection 
• Active Sync software and Trimble data transfer software for transferring data from GECE 
unit to the computer 
• Pathfinder software on your computer for post processing the data and increase accuracy 
to the cm. 
2. Check memory (start/settings/Control Panel/System) and delete old files 
3. Set parameters in your GECE 
• Open Terra Sync and chose “setup” 
Logging Settings 
Log Velocity data  No  
Log SyperCorrect data Yes 
Log QA/QC Data  (Quality Assurance/Quality Control) No 
Antenna Height   1.05 meters  
Allow position update  Yes 
Confirm End feature  Yes 
Filename Prefix  Oxb  
Between feature logging Style:  Time 
    Interval:  1sec 
GPS Settings 
GPS Receiver   COM3 
Productivity – Precision  Middle bar (or max, change on the field) 
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DOP Type   PDOP  
Max PDOP   6.0 
Min SNR   4.0 
Min Elevation   15°"
Velocity Filter Auto (to smooth GPS positions when collecting lines or areas in 
high multipath environments) 
Real time settings       
Choice 1    WAAS for higher accuracy 
Choice 2    Use uncorrected GPS 
Real time Age Limit  1 min 
Coordinate system    
System   Latitude/Longitude 
Datum    WGS 1984  
Altitude Reference   Mean Sea Level (MSL)  
Altitude Unit    Meter 
Geoid model   Other 
Geoid    DMA 10*10 (Global) 
Coordinate Units   Meters 
Display USNG  (United States National Grid) Off 
Units 
Distance Units   Meters 
Area Units   Square Meters 
Angle Units   Degree  
Offset Format   Horizontal/Vertical 
North reference   Magnetic 
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Magnetic Declination  Auto 
External sensors is left alone because we don’t have external sensors 
 
4. Preparing for data collection  
o Create a new project in the GPS pathfinder Office Software 
o Create a data dictionary for the new project 
o Points looging interval (1sec) at least 5 points 
o Transfer the dictionary to the Trimble unit (by choosing default for the destination, the 
ddf will go to the data manager file list. 
o Check your equipment 
• Battery are charged 
• Dictionary created properly 
• Additional devices such as antennas are available 
o Check for satellites availability (a minimum of four) 
5. Data collection  
o Create a new data file and choose the appropriate dictionary 
o Collecting the points features (at least 5 points) with the external antenna. 
6. Processing the data  
o Transferring the data to the computer 
• Open Active sync 
• Use GPS pathfinder transfer utilities to transfer the files to the 
computer by chosing GIS datalogger on Windows CE 
o Differentially correcting data (not later than seven days after data collection) 
• Open the project on GPS pathfinder 
• Select utilities/differential corrections 
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• Select the closest provider with an internet search as base file (Fort 
Myers CORS 28 km) Integrity index 94.07 
7. Viewing data 
o Open the .cor file which is the corrected file 
8. Exporting data to a GIS 
o Export as shapefile with GPS pathfinder Utilities/Export 
• Select file and output folder 
• Choose: “Sample Arcview Shapefile Setup” 
• GIS coordinate system by default: lat/long WGS 1984 
o Open the shapefile in Arcview 
A message said that there is no reference position 
• Go to Arc tool/projections and transformations/Features/Project 
• Input dataset or feature class: select one feature (one point) for example A1 
• Input coordinate system: Select geographic Coordinate system/World/ WGS 1984 
• Output coordinate system: Import and select the aerial from Hendry County 
• Geographic transformation: WGS 1984(ITRF00) to NAD 1983 HARN. 
Hendry County 2011 Aerial photography can be found at ftp://74.5.234.214 under Pub/ 2011 
Aerials/ GeoTiffs and the index is under 08HendSid. 
The aerial photography below represents three cross-sections for oxbow 35.5. 
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Figure 1. Aerial photography with geographic referenced points  
along the cross-sections for oxbow 35.5 (Hendry County). 
 
9. Find the location of previous point. 
9.1. Upload a background map 
• In Arcmap, clip the map to have only the oxbow map by drawing a 
square feature and then use: “Convert graphics to features”. 
• In arc tool, go to Data management tool/Raster/Raster processing/Clip 
to clip your map and have a smaller extent. 
• Change the coordinate system in order to match the one used to collect 
the data by going to Data management tool/ Projections and 
Transformations/ Raster/ project Raster (in our case choose the last 
geographic transformation: WGS1984 (ITRF00) to NAD 1983 HARN 
) or number 5 for 2008 Lee county map 
http://support.esri.com/en/knowledgebase/techarticles/detail/24159 
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• Open the map by choosing only one band (with the best quality). Add 
the endpoints from previous cross-sections and convert graphics to 
features. Then right click/data/export as JPG (format). Make sure to 
check: write word file 
 
• Make sure to close all programs using the file and open GPS 
pathfinder, go to utilities/data transfer and choose 
o Send 
o Add background file and choose the appropriate JPG file and 
set the appropriate coordinate system 
o Destination: Disk 
• In you trimble unit cut the 3 files from the disk and paste to the My 
Doc/Terra Sync file. 
• In Terra sync go to map/ layer/ Background file and choose the JPG 
9.2. Set Target for navigation 
• Open the existing file with data collected and click on the point (you 
can see coordinates) 
• Then go to Map/option/set navigation target 
• Then just follow the direction (arrow) 
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Appendix E: Complete 1978 and 2011 datasets used for the statistical analyses 
Table A1. 1978 statistical dataset 
Oxbow Cross-Section Maximum Depth (m) 
Mean Depth 
(m) 
Width 
(m) 
Area 
(m2) Width/Depth 
1 A 2.05 1.20 106.68 133.94 89.16 
1 B 2.14 1.00 76.20 93.46 75.93 
1 C 2.14 1.00 76.20 93.46 75.93 
1 D 1.72 0.91 76.20 78.49 83.96 
2 A 2.76 1.56 88.39 159.78 56.61 
2 B 2.61 1.19 64.01 94.84 53.95 
2 C 2.61 1.19 64.01 94.84 53.95 
2 D 2.43 1.19 60.96 83.39 51.36 
2 E 2.43 1.19 60.96 83.39 51.36 
2 F 2.21 1.18 57.91 78.56 49.01 
3 A 3.54 1.64 57.91 117.47 35.27 
3 B 3.25 1.79 64.01 112.99 35.85 
3 C 3.67 1.56 45.72 87.37 29.32 
4 A 2.73 1.51 91.44 151.82 60.71 
4 B 2.77 1.52 54.86 94.36 36.12 
5 A 1.70 0.75 32.00 35.42 42.68 
5 B 2.02 1.00 57.91 63.55 57.96 
5 C 1.13 0.70 67.06 54.68 95.43 
6 A 2.07 0.96 57.91 70.65 60.02 
6 B 2.07 0.96 57.91 70.65 60.02 
6 C 2.35 1.12 79.25 111.52 70.80 
7 A 2.50 1.38 45.72 80.22 33.18 
7 B 2.46 1.32 28.96 49.32 21.91 
7 C 1.39 0.93 57.91 57.04 62.52 
8 A 1.50 0.78 39.62 37.67 50.63 
8 B 1.13 0.63 54.86 39.30 87.68 
8 C 1.25 0.84 39.62 36.36 47.36 
9 A 2.36 1.13 62.48 72.82 55.16 
9 B 1.93 1.16 27.43 33.03 23.61 
9 D 1.63 0.95 36.58 36.03 38.43 
10 A 1.80 0.91 41.15 45.07 45.30 
10 B 1.79 0.89 48.77 48.23 54.58 
10 C 1.79 0.89 48.77 48.23 54.58 
10 D 1.14 0.79 71.63 65.50 90.24 
11 A 2.33 1.34 45.72 67.06 34.21 
11 B 3.46 1.89 42.67 92.70 22.61 
11 C 3.46 1.89 42.67 92.70 22.61 
11 D 2.25 1.08 47.24 65.74 43.75 
12 A 1.00 0.53 48.77 30.23 91.78 
12 B 1.33 0.62 32.00 25.76 51.66 
12 C 1.05 0.68 68.58 58.13 101.16 
13 A 2.33 1.29 51.82 78.25 40.29 
13 B 2.65 1.20 36.58 54.77 30.40 
13 C 2.65 1.20 36.58 54.77 30.40 
13 D 2.81 1.39 54.86 91.26 39.35 
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Table A1. 1978 statistical dataset (cont.) 
Oxbow Cross-Section Maximum Depth (m) 
Mean Depth 
(m) 
Width 
(m) 
Area 
(m2) Width/Depth 
14 A 1.29 0.75 27.43 26.52 36.70 
14 B 0.85 0.47 27.43 15.91 58.21 
14 C 1.69 0.96 51.82 58.93 53.89 
15 A 3.41 1.72 32.00 61.75 18.66 
15 B 1.88 0.97 33.53 41.71 34.71 
15 C 3.20 1.46 51.82 86.54 35.41 
15 D 3.82 1.61 27.43 53.06 17.06 
16 A 1.37 0.73 45.72 35.64 62.97 
16 B 1.11 0.55 24.38 17.01 44.03 
16 C 0.99 0.49 18.29 11.38 37.10 
16 D 0.80 0.40 25.91 12.16 64.14 
17 A 1.31 0.73 42.67 36.63 58.72 
17 B 0.87 0.48 36.58 19.03 75.61 
17 C 0.74 0.43 39.62 20.01 91.73 
18 A 1.65 1.04 82.30 101.34 79.39 
18 B 1.68 0.91 33.53 34.69 36.81 
18 C 1.52 1.09 33.53 39.39 30.79 
18 D 1.01 0.67 24.38 17.98 36.42 
19 A 1.33 0.81 39.62 33.94 48.78 
19 B 1.59 0.78 27.43 21.31 35.06 
19 C 1.55 0.80 24.38 21.18 30.31 
19 D 1.12 0.64 24.38 19.14 38.03 
20 A 1.18 0.60 53.34 37.70 89.42 
20 B 1.96 0.91 27.43 29.70 30.30 
20 C 1.36 0.52 38.10 24.65 73.31 
20 D 1.47 0.82 39.62 35.47 48.32 
21 A 1.34 0.82 86.87 82.62 106.18 
21 B 1.33 0.65 36.58 28.44 56.59 
21 C 1.31 0.64 36.58 26.82 56.91 
21 D 1.31 0.58 15.24 10.02 26.22 
22 A 2.16 1.13 44.20 50.94 39.04 
22 B 1.90 1.00 18.29 17.95 18.24 
22 C 2.33 1.06 24.38 32.75 22.91 
22 D 2.20 1.14 27.43 33.82 24.08 
23 A 1.12 0.69 38.10 32.67 55.25 
23 B 0.78 0.41 27.43 13.97 66.41 
24 A 0.96 0.61 53.34 32.60 87.90 
24 B 0.91 0.53 22.86 12.13 43.12 
24 C 0.86 0.49 27.43 15.21 55.43 
25 A 1.94 1.02 30.48 27.34 29.88 
25 B 2.63 1.52 33.53 45.35 22.03 
25 C 1.50 0.82 45.72 42.92 56.04 
26 A 2.12 1.27 48.77 56.78 38.25 
26 B 2.88 1.59 18.29 29.37 11.49 
26 C 1.86 1.03 27.43 31.06 26.72 
26 D 1.89 1.15 27.43 31.46 23.95 
27 A 1.36 0.79 33.53 27.81 42.27 
27 B 1.25 0.65 19.81 14.19 30.38 
27 C 1.13 0.62 18.29 12.43 29.64 
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Table A1. 1978 statistical dataset (cont.) 
Oxbow Cross-Section Maximum Depth (m) 
Mean Depth 
(m) 
Width 
(m) 
Area 
(m2) Width/Depth 
28 A 1.42 0.72 67.06 58.35 93.66 
28 B 2.21 1.23 24.38 31.20 19.85 
28 C 1.80 1.05 42.67 40.80 40.67 
28 D 0.33 0.57 33.53 6.69 58.81 
29 A 1.99 1.13 45.72 50.79 40.30 
29 B 3.05 1.65 39.62 66.95 23.96 
29 C 1.61 0.90 27.43 23.54 30.54 
29 D 1.50 0.87 22.86 22.57 26.24 
30 A 1.76 1.02 35.05 36.07 34.39 
30 B 2.41 1.29 42.67 57.89 33.17 
30 C 1.09 0.57 30.48 19.15 53.85 
32 A 0.99 0.54 39.62 21.97 74.06 
32 B 0.70 0.37 24.38 10.35 66.27 
32 C 0.80 0.42 15.24 6.47 36.64 
32 D 1.79 0.94 24.38 21.51 25.87 
33 A 1.93 0.93 39.62 43.36 42.55 
33 B 1.70 0.98 22.86 24.20 23.37 
33 C 0.87 0.46 16.76 6.95 36.35 
33 D 0.82 0.47 22.86 11.39 48.76 
34 A 1.42 0.70 42.67 32.93 61.37 
34 B 0.90 0.58 68.58 49.00 119.08 
34 C 1.03 0.44 16.76 8.83 38.04 
34 D 0.98 0.51 22.86 13.41 44.74 
35 A 1.09 0.67 22.86 16.96 33.89 
35 B 1.43 0.93 22.86 21.11 24.52 
35 C 1.48 0.90 36.58 38.60 40.70 
35 D 1.11 0.67 36.58 30.23 54.84 
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Table A2. 2011 statistical dataset 
Oxbow Cross-Section Maximum Depth (m) 
Mean Depth 
(m) 
Width 
(m) 
Area 
(m2) Width/Depth 
1 A 1.88 1.42 104.24 150.93 73.50 
1 B 1.45 1.05 67.06 71.58 64.06 
1 C 1.69 1.06 80.77 87.22 76.03 
1 D 1.54 1.00 73.15 74.26 73.37 
2 A 2.39 1.62 85.34 140.95 52.59 
2 B 2.59 1.60 51.82 85.52 32.31 
2 C 1.77 1.35 71.93 100.59 53.36 
2 D 1.83 1.13 67.06 77.36 59.39 
2 E 1.74 0.96 67.06 65.87 69.75 
2 F 1.39 1.15 82.30 77.94 71.41 
3 A 2.87 1.77 59.44 107.56 33.66 
3 B 2.30 1.57 64.01 102.60 40.85 
3 C 2.83 1.47 67.06 100.78 45.60 
4 A 2.69 1.98 89.92 180.90 45.44 
4 B 2.71 1.87 80.77 153.59 43.27 
4 C 3.07 1.72 112.17 193.91 65.23 
5 A 1.66 1.17 60.96 73.14 51.98 
5 B 1.49 0.94 57.91 55.62 61.73 
5 C 1.20 0.88 74.68 67.12 84.61 
6 A 2.50 1.28 54.86 72.41 42.71 
6 B 1.30 0.84 64.01 55.19 75.95 
6 C 2.35 1.56 85.34 135.49 54.70 
7 A 2.46 1.70 76.20 132.11 44.79 
7 B 1.94 1.27 41.15 54.13 32.34 
7 C 1.61 1.18 59.44 71.65 50.44 
8 A 1.61 1.07 62.48 68.50 58.34 
8 B 0.98 0.82 50.29 42.56 61.17 
8 C 1.37 1.10 50.29 57.06 45.64 
9 A 1.88 1.34 77.72 105.69 58.18 
9 B 1.53 0.97 33.53 35.24 34.50 
9 D 0.70 0.54 50.29 27.71 93.48 
10 A 2.07 1.15 48.77 57.85 42.36 
10 B 1.75 1.13 52.12 61.80 46.23 
10 C 1.52 1.01 28.35 30.88 27.97 
10 D 1.11 0.73 76.20 56.41 104.99 
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Table A2. 2011 statistical dataset (cont.) 
Oxbow Cross-Section Maximum Depth (m) 
Mean Depth 
(m) 
Width 
(m) 
Area 
(m2) Width/Depth 
11 A 2.95 1.72 54.86 97.12 31.81 
11 B 3.21 1.82 51.82 96.84 28.50 
11 C 2.07 1.24 44.81 58.32 36.16 
11 D 1.88 1.15 45.72 54.15 39.79 
12 A 1.19 0.85 44.20 38.42 52.27 
12 B 1.01 0.73 41.15 31.07 56.07 
12 C 1.22 0.94 65.53 63.02 69.47 
13 A 2.11 1.50 45.72 70.66 30.55 
13 B 1.78 1.12 42.98 50.94 38.50 
13 C 1.66 1.04 47.24 50.90 45.22 
13 D 1.97 1.41 50.90 74.94 36.19 
14 A 1.24 0.80 21.34 17.95 26.83 
14 B 1.15 0.92 39.62 37.59 43.12 
14 C 1.62 1.19 70.10 85.11 58.84 
15 A 3.60 1.82 47.24 88.61 25.98 
15 B 2.90 1.62 44.20 73.96 27.29 
15 C 2.47 1.41 47.24 68.53 33.59 
15 D 3.94 1.81 32.00 60.71 17.66 
16 A 1.33 0.90 47.55 45.41 52.66 
16 B 0.94 0.63 35.05 23.19 55.29 
16 C 2.08 1.46 38.10 57.99 26.03 
16 D 1.62 0.99 32.00 33.11 32.38 
17 A 1.34 0.88 50.29 45.32 57.39 
17 B 1.07 0.58 37.49 23.06 64.09 
17 C 0.92 0.50 38.10 19.55 76.89 
18 A 1.69 1.11 71.63 81.42 64.34 
18 B 1.92 1.00 44.20 45.92 43.98 
18 C 1.79 0.87 41.15 36.90 47.55 
18 D 1.57 0.79 39.62 32.40 50.26 
19 A 1.82 1.17 83.82 100.02 71.52 
19 B 1.61 0.86 36.58 32.95 42.29 
19 C 1.32 0.73 30.48 23.31 41.85 
19 D 1.15 0.59 38.10 23.22 65.02 
20 A 1.30 0.93 59.44 56.91 63.67 
20 B 1.30 0.80 22.86 19.48 28.62 
20 C 1.44 0.75 45.72 35.62 60.64 
20 D 1.44 0.94 33.53 32.93 35.67 
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Table A2. 2011 statistical dataset (cont.) 
Oxbow Cross-Section Maximum Depth (m) 
Mean Depth 
(m) 
Width 
(m) 
Area 
(m2) Width/Depth 
21 A 1.66 1.21 60.35 75.56 49.90 
21 B 1.14 0.73 35.05 26.60 48.17 
21 C 1.02 0.63 32.92 22.19 51.93 
21 D 0.91 0.52 30.48 16.47 59.13 
22 A 1.77 0.96 39.62 39.48 41.24 
22 B 1.57 0.90 28.96 27.38 32.18 
22 C 1.43 0.84 38.10 33.23 45.36 
22 D 2.07 1.05 45.72 49.73 43.39 
23 A 1.38 0.95 42.67 41.99 44.85 
24 A 1.33 0.85 49.99 44.26 58.52 
24 B 1.40 0.87 37.19 34.57 42.50 
24 C 1.53 0.94 48.77 47.46 51.68 
24 D 1.47 1.04 21.64 25.41 20.77 
25 A 1.61 0.74 35.05 27.01 47.30 
25 B 1.45 0.96 42.98 43.88 44.61 
25 C 1.29 0.75 63.40 49.01 84.75 
26 A 1.71 0.79 43.59 35.94 55.33 
26 B 1.96 1.20 30.48 38.40 25.36 
26 C 1.65 0.89 36.58 33.97 40.94 
26 D 1.81 0.79 26.82 15.02 33.93 
27 A 1.86 1.33 48.77 66.73 36.72 
27 B 0.92 0.51 30.48 16.38 59.31 
27 C 1.01 0.71 28.96 21.54 40.87 
28 A 1.92 1.41 57.91 83.52 41.14 
28 B 1.38 0.73 23.47 18.78 31.96 
28 C 1.88 1.25 47.24 60.78 37.82 
28 D 1.55 1.07 39.32 43.80 36.80 
29 A 2.16 1.34 46.33 65.04 34.66 
29 B 1.94 1.35 32.00 45.33 23.63 
29 C 1.69 1.07 32.31 37.46 30.10 
29 D 1.10 0.74 19.81 10.33 26.85 
29 E 1.72 1.31 35.05 47.73 26.81 
30 A 1.83 1.41 45.11 66.61 31.91 
30 B 1.43 1.06 28.96 32.14 27.36 
30 C 1.52 0.74 31.70 24.51 43.12 
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Table A2. 2011 statistical dataset (cont.) 
Oxbow Cross-Section Maximum Depth (m) 
Mean Depth 
(m) 
Width 
(m) 
Area 
(m2) Width/Depth 
31 A 1.56 0.98 38.40 40.13 39.24 
31 B 1.31 0.82 27.43 23.68 33.40 
31 C 1.48 0.95 30.78 31.77 32.30 
31 D 2.93 1.96 48.77 98.35 24.91 
31 E 1.56 0.90 24.38 23.18 27.10 
31 F 1.94 1.31 64.01 85.43 49.02 
32 A 1.30 0.92 51.82 48.92 56.50 
32 C 1.69 0.92 29.87 29.37 32.55 
32 D 1.46 0.99 66.14 67.85 66.85 
33 A 1.46 1.04 59.44 63.13 57.32 
33 B 1.37 0.85 15.54 14.95 18.27 
33 C 1.22 0.72 10.67 8.66 14.87 
33 D 1.38 0.82 39.62 33.57 48.43 
34 A 1.81 1.19 42.06 52.26 35.33 
34 B 1.05 0.76 56.39 43.75 74.50 
34 C 0.92 0.60 15.24 9.90 25.58 
34 D 1.99 1.10 27.43 31.67 25.01 
35 A 1.06 0.49 33.53 16.95 69.07 
35 B 1.67 1.01 24.99 27.36 24.78 
35 C 1.53 1.09 27.43 31.48 25.19 
35 D 1.31 0.81 32.00 28.20 39.42 
36 A 0.90 0.56 24.38 14.36 43.18 
36 B 1.63 1.06 32.92 36.53 31.15 
36 C 1.73 1.25 23.77 31.98 19.03 
36 D 2.02 1.56 47.24 75.54 30.30 
36 E 1.91 1.31 27.74 38.96 21.21 
36 F 2.03 1.03 24.69 27.27 24.04 
37 A 0.98 0.64 29.87 20.42 46.55 
37 B 1.08 0.69 23.47 17.70 34.14 
37 C 0.81 0.55 11.28 7.06 20.44 
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Appendix F: Transect locations and channel profiles for the oxbows of the 
Caloosahatchee River in 2011 
Figure A1. Map showing the location of the cross-sections for Oxbow #2. 
(a)
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(b)
(c)
(d)
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(e)
(f)
 
Figure A2. Channel profiles of Oxbow #2. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. (e) Cross-section E. (f) Cross-section F. 
 
 
 
 
-1.5 
-1.0 
-0.5 
0.0 
0.5 
1.0 
1.5 
0 20 40 60 80 100 
 E
le
va
tio
n,
 N
G
V
D
 (m
)  
 
Distance from shore (m) 
Water surface  
Channel Profile 
-1.5 
-1.0 
-0.5 
0.0 
0.5 
1.0 
1.5 
0 20 40 60 80 100 
 E
le
va
tio
n,
 N
G
V
D
 (m
)  
 
Distance from shore (m) 
Water surface  
Channel Profile 
  
147 
Figure A3. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #3. 
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(b)
(c)
 
Figure A4. Channel profiles of Oxbow #3. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. 
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Figure A5. Map showing the location of the cross-sections for Oxbow #5. 
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(b)
(c)
 
Figure A6. Channel profiles of Oxbow #5. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. 
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Figure A7. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #6. 
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(b)
(c)
 
Figure A8. Channel profiles of Oxbow #6. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. 
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Figure A9. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #7. 
(a)
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(b)
(c)
 
Figure A10. Channel profiles of Oxbow #7. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. 
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Figure A11. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #8. 
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(b)
(c)
 
Figure A12. Channel profiles of Oxbow #8. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. 
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Figure A13. Map showing the location of the cross-sections for Oxbow #9. 
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(a)
(b)
 
(c)
 
Figure A14. Channel profiles of Oxbow #9. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section D. 
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Figure A15. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #10. 
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(b)
(c)
(d)
  
Figure A16. Channel profiles of Oxbow #10. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. 
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Figure A17. Map showing the location of the cross-sections for Oxbow #11. 
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Figure A18. Channel profiles of Oxbow #11. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. 
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Figure A19. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #12. 
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Figure A20. Channel profiles of Oxbow #12. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. 
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Figure A21. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #13. 
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Figure A22. Channel profiles of Oxbow #13. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. 
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Figure A23. Map showing the location of the cross-sections for Oxbow #14. 
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Figure A24. Channel profiles of Oxbow #14. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. 
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Figure A25. Map showing the location of the cross-sections for Oxbow #16. 
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Figure A26. Channel profiles of Oxbow #16. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. 
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Figure A27. Map showing the location of the cross-sections for Oxbow #17 
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Figure A28. Channel profiles of Oxbow #17. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. 
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Figure A29. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #18. 
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Figure A30. Channel profiles of Oxbow #18. (a) Cross-section A. (b) Cross-section B. 
 (c) Cross-section C. (d) Cross-section D. 
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Figure A31. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #19. 
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Figure A32. Channel profiles of Oxbow #19. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. 
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Figure A33. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #20. 
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Figure A34. Channel profiles of Oxbow #20. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. 
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Figure A35. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #21. 
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Figure A36. Channel profiles of Oxbow #21. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. 
-0.8 
-0.4 
0.0 
0.4 
0.8 
1.2 
0 10 20 30 40 50 60 
 E
le
va
tio
n,
 N
G
V
D
 (m
)  
 
Distance from shore (m)  
Water surface  
Channel Profile 
-0.8 
-0.4 
0.0 
0.4 
0.8 
1.2 
0 10 20 30 40 50 60 
 E
le
va
tio
n,
 N
G
V
D
 (m
)  
 
Distance from shore (m)  
Water surface  
Channel Profile 
-0.8 
-0.4 
0.0 
0.4 
0.8 
1.2 
0 10 20 30 40 50 60 
  E
le
va
tio
n,
 N
G
V
D
 (m
)  
 
Distance from shore (m)  
Water surface  
Channel Profile 
  
181 
Figure A37. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #22. 
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Figure A38. Channel profiles of Oxbow #22. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. 
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Figure A39. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #23. 
 
Figure A40. Channel profiles of cross-section A Oxbow #23. 
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Figure A41. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #25. 
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Figure A42. Channel profiles of Oxbow #25. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. 
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Figure A43. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #26. 
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Figure A44. Channel profiles of Oxbow #26. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. 
 
Figure A45. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #28. 
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Figure A46. Channel profiles of Oxbow #28. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. 
 
Figure A47. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #30. 
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Figure A48. Channel profiles of Oxbow #30. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. 
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Figure A49. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #31. 
(a)
(b)
 
-2.0 
-1.5 
-1.0 
-0.5 
0.0 
0.5 
1.0 
0 10 20 30 40 50 60 
El
ev
at
io
n,
 N
G
V
D
 (m
)  
 
Distance from shore (m)  
Water surface  
Channel Profile 
-2.0 
-1.5 
-1.0 
-0.5 
0.0 
0.5 
1.0 
0 10 20 30 40 50 60 
 E
le
va
tio
n,
 N
G
V
D
 (m
)  
 
Distance from shore (m)  
Water surface  
Channel Profile 
  
193 
(c)
(d)
(e)
 
-2.0 
-1.5 
-1.0 
-0.5 
0.0 
0.5 
1.0 
0 10 20 30 40 50 60 
El
ev
at
io
n,
 N
G
V
D
 (m
)  
 
Distance from shore (m)  
Water surface  
Channel Profile 
-2.0 
-1.5 
-1.0 
-0.5 
0.0 
0.5 
1.0 
0 10 20 30 40 50 60 
El
ev
at
io
n,
 N
G
V
D
 (m
)  
 
Distance from shore (m)  
Water surface  
Channel Profile 
-2.0 
-1.5 
-1.0 
-0.5 
0.0 
0.5 
1.0 
0 10 20 30 40 50 60 
El
ev
at
io
n,
 N
G
V
D
 (m
)  
 
Distance from shore (m)  
Water surface  
Channel Profile 
  
194 
(f)
  
Figure A50. Channel profiles of Oxbow #31. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. (e) Cross-section E. (f) Cross-section F. 
Figure A51. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #33. 
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Figure A52. Channel profiles of Oxbow #33. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. 
Figure A53. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #34. 
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Figure A54. Channel profiles of Oxbow #34. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. 
 
Figure A55. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #35. 
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Figure A56. Channel profiles of Oxbow #35. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. 
 
Figure A57. Map showing the location of the cross-sections and the water level gage 
(white square) for Oxbow #36. 
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Figure A58. Channel profiles of Oxbow #36. (a) Cross-section A. (b) Cross-section B.  
(c) Cross-section C. (d) Cross-section D. (e) Cross-section E. (f) Cross-section F. 
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Appendix G: Comparison of the channel profiles over time 
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Figure A59. Channel profiles comparison of Oxbow #1. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A60. Channel profiles comparison of Oxbow #2. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A61. Channel profiles comparison of Oxbow #3. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. 
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Figure A62. Channel profiles comparison of Oxbow #4. (a) Cross-section A. (b) Cross-
section B. 
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Figure A63. Channel profiles comparison of Oxbow #5. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. 
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Figure A64. Channel profiles comparison of Oxbow #6. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. 
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Figure A65. Channel profiles comparison of Oxbow #7. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. 
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Figure A66. Channel profiles comparison of Oxbow #8. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. 
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Figure A67. Channel profiles comparison of Oxbow #9. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A68. Channel profiles comparison of Oxbow #10. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A69. Channel profiles comparison of Oxbow #11. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A70. Channel profiles comparison of Oxbow #12. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. 
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Figure A71. Channel profiles comparison of Oxbow #13. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
 
(a)
 
 
 
 
 
 
-2.0 
-1.5 
-1.0 
-0.5 
0.0 
0.5 
1.0 
1.5 
0 10 20 30 40 50 
El
ev
at
io
n,
 N
G
V
D
  (
m
) 
Distance from shore (m) 
'78 WS 
'78 Bed 
'11 WS 
'11 Bed 
-0.8 
-0.4 
0.0 
0.4 
0.8 
1.2 
0 10 20 30 40 50 60 70 
El
ev
at
io
n,
 N
G
V
D
  (
m
) 
Distance from shore (m) 
'78 WS 
'78 Bed 
'11 WS 
'11 Bed 
  
221 
(b)
(c)
 
Figure A72. Channel profiles comparison of Oxbow #14. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. 
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Figure A73. Channel profiles comparison of Oxbow #15. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A74. Channel profiles comparison of Oxbow #16. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A75. Channel profiles comparison of Oxbow #17. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. 
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Figure A76. Channel profiles comparison of Oxbow #18. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A77. Channel profiles comparison of Oxbow #19. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A78. Channel profiles comparison of Oxbow #20. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A79. Channel profiles comparison of Oxbow #21. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A80. Channel profiles comparison of Oxbow #22. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
 
 
Figure A81. Channel profiles comparison of cross-section A Oxbow #23. 
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Figure A82. Channel profiles comparison of Oxbow #24. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. 
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Figure A83. Channel profiles comparison of Oxbow #25. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. 
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Figure A84. Channel profiles comparison of Oxbow #26. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A85. Channel profiles comparison of Oxbow #27. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. 
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Figure A86. Channel profiles comparison of Oxbow #28. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A87. Channel profiles comparison of Oxbow #29. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A88. Channel profiles comparison of Oxbow #30. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. 
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Figure A89. Channel profiles comparison of Oxbow #32. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A90. Channel profiles comparison of Oxbow #33. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A91. Channel profiles comparison of Oxbow #34. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Figure A92. Channel profiles comparison of Oxbow #35. (a) Cross-section A. (b) Cross-
section B. (c) Cross-section C. (d) Cross-section D. 
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Appendix H: Numerical data points and geographic coordinates for the 2011 survey 
Table A3. Numerical data points and geographic coordinates for 2011 survey 
 
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
1 0 0.97 A0 -81.688202047 26.722517799
1.22 0.79
2.74 0.65
4.27 0.55
5.79 0.40
7.32 0.11
8.84 -0.16 A1 -81.688127467 26.722507344
10.36 -0.41
11.89 -0.55
13.41 -0.64
14.94 -0.69
16.46 -0.69 A2 -81.688041171 26.722518981
17.98 -0.72
19.51 -0.75
21.03 -0.77
22.56 -0.77
24.08 -0.78 A3 -81.687964916 26.722487502
25.60 -0.77
27.13 -0.78
28.65 -0.75
30.18 -0.72
31.70 -0.72 A4 -81.687892485 26.722482733
33.22 -0.73
34.75 -0.71
36.27 -0.69
37.80 -0.68
39.32 -0.67 A5 -81.687817287 26.722483798
40.84 -0.69
42.37 -0.66
43.89 -0.66
45.42 -0.68
46.94 -0.65 A6 -81.687752963 26.722467507
48.46 -0.63
49.99 -0.61
51.51 -0.62
53.04 -0.62
54.56 -0.60 A7 -81.687679284 26.722478463
56.08 -0.62
57.61 -0.61
59.13 -0.62
60.66 -0.60
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
62.18 -0.58 A8 -81.687603564 26.722465804
63.70 -0.56
65.23 -0.56
66.75 -0.55
68.28 -0.56
69.80 -0.53 A9 -81.687513724 26.722457974
71.32 -0.52
72.85 -0.53
74.37 -0.52
75.90 -0.50
77.42 -0.51 A10 -81.687431616 26.722453737
78.94 -0.46
80.47 -0.41
81.99 -0.35
83.52 -0.32
85.04 -0.21 A11 -81.687362701 26.722459531
86.56 -0.14
88.09 -0.08
89.61 0.00
91.14 0.07
92.66 0.18 A12 -81.687295764 26.722447309
94.18 0.29
95.71 0.54
97.23 0.51
98.76 0.58
100.28 0.64 A13 -81.687221442 26.722430732
101.80 0.66
103.33 0.71
104.24 0.97 A14 -81.687200232 26.722430319
0.00 0.96 B0 -81.687278458 26.723777415
1.52 0.45
3.05 0.30
4.57 0.12
6.10 -0.09
7.62 -0.20 B1 -81.687216775 26.723729527
9.14 -0.25
10.67 -0.27
12.19 -0.35
13.72 -0.26
15.24 -0.32 B2 -81.687166996 26.723663411
16.76 -0.35
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
18.29 -0.32
19.81 -0.24
21.34 -0.18
22.86 -0.25 B3 -81.687122824 26.723611645
24.38 -0.21
25.91 -0.27
27.43 -0.29
28.96 -0.26
30.48 -0.22 B4 -81.687081629 26.723557536
32.00 -0.17
33.53 -0.10
35.05 -0.08
36.58 -0.05
38.10 0.05 B5 -81.686996600 26.723524726
39.62 0.03
41.15 0.07
42.67 0.06
44.20 0.09
45.72 0.13 B6 -81.686946649 26.723474885
47.24 0.13
48.77 0.12
50.29 0.15
51.82 0.15
53.34 0.26 B7 -81.686905126 26.723431496
54.86 0.27
56.39 0.31
57.91 0.29
59.44 0.36
60.96 0.39 B8 -81.686832883 26.723372429
62.48 0.40
64.01 0.47
65.53 0.57
67.06 0.96 B9 -81.686792581 26.723368756
0.00 0.96 C0 -81.685735201 26.723643311
1.52 0.53
3.05 0.48
4.57 0.55
6.10 0.51
7.62 0.34 C1 -81.685810368 26.723606231
9.14 0.46
10.67 0.42
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Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
12.19 0.35
13.72 0.26
15.24 0.21 C2 -81.685887531 26.723561632
16.76 0.14
18.29 0.13
19.81 0.10
21.34 0.09
22.86 0.08 C3 -81.685957538 26.723531231
24.38 0.02
25.91 -0.07
27.43 -0.11
28.96 -0.06
30.48 -0.09 C4 -81.686031643 26.723500831
32.00 -0.13
33.53 -0.07
35.05 -0.13
36.58 -0.24
38.10 -0.22 C5 -81.686105798 26.723487609
39.62 -0.28
41.15 -0.30
42.67 -0.34
44.20 -0.45
45.72 -0.50 C6 -81.686165355 26.723444023
47.24 -0.57
48.77 -0.59
50.29 -0.54
51.82 -0.52
53.34 -0.48 C7 -81.686236029 26.723419890
54.86 -0.33
56.39 -0.36
57.91 -0.30
59.44 -0.18
60.96 -0.21 C8 -81.686293490 26.723384711
62.48 -0.16
64.01 -0.11
65.53 0.02
67.06 0.05
68.58 0.11 C9 -81.686348727 26.723359276
70.10 0.11
71.63 0.18
73.15 0.28
74.68 0.33
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
76.20 0.47 C10 -81.686455361 26.723336374
77.72 0.56
79.25 0.68
80.77 0.96 C11 -81.686502007 26.723340250
0.00 0.98 D0 -81.685230042 26.722251827
1.52 0.59
3.05 0.54
4.57 0.51
6.10 0.39
7.62 0.32 D1 -81.685295657 26.722238843
9.14 0.29
10.67 0.23
12.19 0.18
13.72 0.15
15.24 0.09 D2 -81.685392919 26.722213495
16.76 0.08
18.29 0.09
19.81 0.10
21.34 0.06
22.86 0.10 D3 -81.685466396 26.722229865
24.38 0.07
25.91 0.08
27.43 0.07
28.96 0.02
30.48 -0.01 D4 -81.685527445 26.722203951
32.00 -0.07
33.53 -0.08
35.05 -0.12
36.58 -0.17
38.10 -0.17 D5 -81.685599098 26.722210285
39.62 -0.21
41.15 -0.19
42.67 -0.25
44.20 -0.28
45.72 -0.28 D6 -81.685701364 26.722206584
47.24 -0.33
48.77 -0.39
50.29 -0.42
51.82 -0.43
53.34 -0.43 D7 -81.685763675 26.722194620
54.86 -0.44
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
56.39 -0.43
57.91 -0.39
59.44 -0.24
60.96 0.04 D8 -81.685851817 26.722180020
62.48 0.34
64.01 0.50
65.53 0.62
67.06 0.70 D9 -81.685925350 26.722175944
68.58 0.73
70.10 0.71
71.63 0.82
73.15 0.98 D10 -81.685986891 26.722167457
2 0.00 1.09 A0 -81.683882218 26.722202068
1.52 0.76
3.05 0.67
4.57 0.53
6.10 0.28
7.62 -0.02 A1 -81.683820998 26.722181055
9.14 -0.07
10.67 -0.62
12.19 -0.75
13.72 -0.87
15.24 -0.93 A2 -81.683752735 26.722152353
16.76 -1.00
18.29 -1.08
19.81 -1.14
21.34 -1.22
22.86 -1.24 A3 -81.683630799 26.722116771
24.38 -1.27
25.91 -1.27
27.43 -1.27
28.96 -1.27
30.48 -1.28 A4 -81.683592516 26.722084970
32.00 -1.29
33.53 -1.27
35.05 -1.24
36.58 -1.19
38.10 -1.15 A5 -81.683518877 26.722044404
39.62 -1.11
41.15 -1.06
42.67 -0.99
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
44.20 -0.96
45.72 -0.89 A6 -81.683473749 26.721989312
47.24 -0.85
48.77 -0.84
50.29 -0.78
51.82 -0.72
53.34 -0.63 A7 -81.683409275 26.721973192
54.86 -0.59
56.39 -0.54
57.91 -0.48
59.44 -0.44
60.96 -0.41 A8 -81.683355213 26.721930032
62.48 -0.41
64.01 -0.41
65.53 -0.37
67.06 -0.36
68.58 -0.36 A9 -81.683285852 26.721900938
70.10 -0.35
71.63 -0.31
73.15 -0.27
74.68 -0.22
76.20 -0.16 A10 -81.683224232 26.721858535
77.72 -0.02
79.25 0.26
80.77 0.36
82.30 0.49
83.82 0.62
85.34 1.09 A11 -81.683147871 26.721851087
0.00 1.08 B0 -81.683245998 26.723114291
1.52 -0.35
3.05 -0.80
4.57 -1.09
6.10 -1.38
7.62 -1.49 B1 -81.683155160 26.723054566
9.14 -1.46
10.67 -1.36
12.19 -1.39
13.72 -1.37
15.24 -1.32 B2 -81.683128059 26.723063897
16.76 -1.45
18.29 -1.19
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
19.81 -1.11
21.34 -1.31
22.86 -0.89 B3 -81.683065737 26.723032792
24.38 -0.75
25.91 -0.71
27.43 -0.61
28.96 -0.57
30.48 -0.51 B4 -81.683002016 26.722998754
32.00 -0.39
33.53 -0.27
35.05 -0.20
36.58 -0.10
38.10 0.00 B5 -81.682934137 26.722947099
39.62 0.11
41.15 0.20
42.67 0.22
44.20 0.27
45.72 0.30 B6 -81.682876746 26.722911393
47.24 0.34
48.77 0.37
50.29 0.48
51.82 1.08
0.00 1.07 C0 -81.682009087 26.723650352
1.52 0.25
3.05 -0.10
4.57 -0.22
6.10 -0.33
7.62 -0.42 C1 -81.682057495 26.723564174
9.14 -0.46
10.67 -0.57
12.19 -0.60
13.72 -0.65
15.24 -0.66 C2 -81.682038626 26.723512463
16.76 -0.65
18.29 -0.67
19.81 -0.64
21.34 -0.65
22.86 -0.66 C3 -81.682055430 26.723447658
24.38 -0.64
25.91 -0.63
27.43 -0.54
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
28.96 -0.62
30.48 -0.60 C4 -81.682067977 26.723362551
32.00 -0.64
33.53 -0.67
35.05 -0.59
36.58 -0.62
38.10 -0.59 C5 -81.682073381 26.723296683
39.62 -0.49
41.15 -0.47
42.67 -0.42
44.20 -0.25
45.72 -0.28 C6 -81.682085628 26.723245533
47.24 -0.18
48.77 -0.19
50.29 -0.15
51.82 -0.15
53.34 -0.12 C7 -81.682124517 26.723168189
54.86 -0.05
56.39 0.00
57.91 -0.05
59.44 -0.02
60.96 0.04 C8 -81.682117466 26.723100135
62.48 0.06
64.01 0.11
65.53 0.13
67.06 0.16
68.58 0.31 C9 -81.682156796 26.723025576
70.10 0.40
71.63 0.48
71.93 1.07 C10 -81.682161750 26.723047770
0.00 1.06 D0 -81.680728751 26.722720689
1.52 0.32
3.05 0.25
4.57 0.00
6.10 -0.05
7.62 -0.19 D1 -81.680733547 26.722675888
9.14 -0.22
10.67 -0.23
12.19 -0.46
13.72 -0.64
15.24 -0.50 D2 -81.680833068 26.722626143
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
16.76 -0.62
18.29 -0.61
19.81 -0.70
21.34 -0.71
22.86 -0.73 D3 -81.680867543 26.722593606
24.38 -0.67
25.91 -0.53
27.43 -0.35
28.96 -0.22
30.48 -0.12 D4 -81.680940111 26.722547294
32.00 -0.03
33.53 0.04
35.05 0.00
36.58 0.03
38.10 0.02 D5 -81.680969970 26.722489395
39.62 0.24
41.15 0.09
42.67 0.07
44.20 0.03
45.72 0.03 D6 -81.681013187 26.722435119
47.24 0.10
48.77 0.07
50.29 0.07
51.82 0.14
53.34 0.15 D7 -81.681056174 26.722398571
54.86 0.12
56.39 0.20
57.91 0.16
59.44 0.23
60.96 0.26 D8 -81.681144230 26.722335978
62.48 0.31
64.01 0.66
65.53 0.54
67.06 1.06 D9 -81.681172941 26.722227884
0.00 1.06 E0 -81.679577351 26.721934922
1.52 0.61
3.05 0.12
4.57 0.32
6.10 0.17
7.62 0.22 E1 -81.679601333 26.721901211
9.14 0.08
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
10.67 0.04
12.19 -0.16
13.72 -0.37
15.24 -0.33 E2 -81.679626350 26.721835003
16.76 -0.37
18.29 -0.52
19.81 -0.55
21.34 -0.59
22.86 -0.58 E3 -81.679670274 26.721799794
24.38 -0.64
25.91 -0.46
27.43 -0.32
28.96 -0.23
30.48 -0.17 E4 -81.679709692 26.721709151
32.00 0.01
33.53 0.00
35.05 0.00
36.58 0.12
38.10 0.10 E5 -81.679801576 26.721661373
39.62 0.24
41.15 0.23
42.67 0.28
44.20 0.28
45.72 0.30 E6 -81.679805123 26.721617989
47.24 0.35
48.77 0.36
50.29 0.42
51.82 0.38
53.34 0.40 E7 -81.679910276 26.721576707
54.86 0.44
56.39 0.54
57.91 0.57
59.44 0.44
60.96 0.44 E8 -81.679966855 26.721534467
62.48 0.45
64.01 0.75
65.53 0.73 E9 -81.679987771 26.721480108
67.06 1.06
0.00 0.97 F0 -81.678476544 26.720642748
1.52 0.82
3.05 0.75
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
4.57 0.68
6.10 0.63
7.62 0.59 F1 -81.678554816 26.720638503
9.14 0.56
10.67 0.46
12.19 0.41
13.72 0.44
15.24 0.38 F2 -81.678625232 26.720621721
16.76 0.32
18.29 0.17
19.81 0.14
21.34 0.05
22.86 0.02 F3 -81.678676147 26.720623151
24.38 -0.01
25.91 -0.03
27.43 -0.07
28.96 -0.09
30.48 -0.10 F4 -81.678753597 26.720632157
32.00 -0.11
33.53 -0.12
35.05 -0.14
36.58 -0.21
38.10 -0.22 F5 -81.678838714 26.720636556
39.62 -0.25
41.15 -0.28
42.67 -0.28
44.20 -0.25
45.72 -0.24 F6 -81.678940964 26.720624484
47.24 -0.22
48.77 -0.20
50.29 -0.20
51.82 -0.21
53.34 -0.18 F7 -81.679007736 26.720622899
54.86 -0.19
56.39 -0.21
57.91 -0.22
59.44 -0.22
60.96 -0.23 F8 -81.679097381 26.720601214
62.48 -0.26
64.01 -0.28
65.53 -0.29
67.06 -0.27
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
68.58 -0.25 F9 -81.679165276 26.720599443
70.10 -0.27
71.63 -0.24
73.15 -0.11
74.68 0.08
76.20 0.30 F10 -81.679221300 26.720610555
77.72 0.45
79.25 0.53
80.77 0.67
82.30 0.97 F11 -81.679280518 26.720591960
3 0.00 0.94 A0 NA NA
1.52 -0.10
3.05 -0.30
4.57 -0.54
6.10 -0.99
7.62 -1.37 A1 -81.673716752 26.719356233
9.14 -1.70
10.67 -1.77
12.19 -1.83
13.72 -1.87
15.24 -1.82 A2 -81.673633878 26.719338101
16.76 -1.76
18.29 -1.72
19.81 -1.63
21.34 -1.64
22.86 -1.46 A3 -81.673585434 26.719298763
24.38 -1.40
25.91 -1.27
27.43 -1.17
28.96 -1.10
30.48 -1.05 A4 -81.673502862 26.719266577
32.00 -0.98
33.53 -0.91
35.05 -0.86
36.58 -0.84
38.10 -0.84 A5 -81.673407037 26.719246880
39.62 -0.78
41.15 -0.66
42.67 -0.48
44.20 -0.34
45.72 -0.25 A6 -81.673350367 26.719205487
  
262 
Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
47.24 -0.14
48.77 -0.02
50.29 0.03
51.82 0.16
53.34 0.24 A7 -81.673228324 26.719157942
54.86 0.31
56.39 0.36
57.91 0.44
59.44 0.43
0.00 0.95 B0 -81.672606925 26.719743528
1.52 0.73
3.05 0.56
4.57 0.35
6.10 0.10
7.62 -0.21 B1 -81.672611190 26.719671937
9.14 -0.47
10.67 -0.68
12.19 -0.81
13.72 -0.82
15.24 -0.82 B2 -81.672617346 26.719601071
16.76 -0.85
18.29 -0.81
19.81 -0.81
21.34 -0.82
22.86 -0.84 B3 -81.672640452 26.719539954
24.38 -0.88
25.91 -0.98
27.43 -1.06
28.96 -1.18
30.48 -1.26 B4 -81.672633927 26.719477493
32.00 -1.23
33.53 -1.30
35.05 -1.27
36.58 -1.20
38.10 -1.15 B5 -81.672654285 26.719402989
39.62 -1.10
41.15 -1.03
42.67 -0.97
44.20 -0.84
45.72 -0.74 B6 -81.672685047 26.719322262
47.24 -0.73
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
48.77 -0.61
50.29 -0.55
51.82 -0.54
53.34 -0.40 B7 -81.672694530 26.719257346
54.86 -0.30
56.39 -0.24
57.91 -0.18
59.44 -0.09
60.96 0.03 B8 -81.672702695 26.719169834
62.48 0.27
64.01 0.43
0.00 0.96 C0 -81.671844398 26.719245628
1.52 0.91
3.05 0.76
4.57 0.65
6.10 0.60
7.62 0.36 C1 -81.671905321 26.719255572
9.14 0.25
10.67 0.20
12.19 0.09
13.72 -0.03
15.24 -0.05 C2 -81.671999232 26.719229991
16.76 -0.10
18.29 -0.14
19.81 -0.14
21.34 -0.20
22.86 -0.33 C3 -81.672074912 26.719186510
24.38 -0.45
25.91 -0.79
27.43 -0.88
28.96 -0.96
30.48 -0.97 C4 -81.672166443 26.719137721
32.00 -1.01
33.53 -1.05
35.05 -1.10
36.58 -1.17
38.10 -1.23 C5 -81.672221722 26.719105265
39.62 -1.36
41.15 -1.44
42.67 -1.60
44.20 -1.72
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
45.72 -1.81 C6 -81.672293957 26.719086286
47.24 -1.83
48.77 -1.72
50.29 -1.46
51.82 -1.20
53.34 -0.76 C7 -81.672353118 26.719069586
54.86 -0.51
56.39 -0.33
57.91 -0.15
59.44 -0.04
60.96 -0.03 C8 -81.672401847 26.719071453
62.48 0.04
64.01 0.15
65.53 0.26
67.06 0.19
4 0.00 0.95 A0 -81.663708191 26.717296632
1.52 0.46
3.05 0.03
4.57 0.09
6.10 -0.11
7.62 -0.38 A1 -81.663635903 26.717335827
9.14 -0.77
10.67 -1.09
12.19 -1.37
13.72 -1.49
15.24 -1.58 A2 -81.663572959 26.717367190
16.76 -1.64
18.29 -1.69
19.81 -1.69
21.34 -1.70
22.86 -1.70 A3 -81.663498933 26.717387123
24.38 -1.69
25.91 -1.71
27.43 -1.66
28.96 -1.64
30.48 -1.61 A4 -81.663439647 26.717425486
32.00 -1.59
33.53 -1.58
35.05 -1.56
36.58 -1.55
38.10 -1.50 A5 -81.663381236 26.717458365
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
 
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
39.62 -1.46
41.15 -1.46
42.67 -1.34
44.20 -1.33
45.72 -1.36 A6 -81.663289987 26.717499426
47.24 -1.33
48.77 -1.31
50.29 -1.28
51.82 -1.27
53.34 -1.23 A7 -81.663234559 26.717530168
54.86 -1.18
56.39 -1.16
57.91 -1.13
59.44 -1.11
60.96 -1.07 A8 -81.663166256 26.717563112
62.48 -1.07
64.01 -1.04
65.53 -0.99
67.06 -0.97
68.58 -0.94 A9 -81.663129354 26.717585929
70.10 -0.93
71.63 -0.89
73.15 -0.90
74.68 -0.87
76.20 -0.85 A10 -81.663028630 26.717615393
77.72 -0.84
79.25 -0.85
80.77 -0.77
82.30 -0.64
83.82 -0.39 A11 -81.662941130 26.717654714
85.34 0.03
86.87 0.24
88.39 0.61
89.92 0.95
0.00 0.96 B0 -81.661371192 26.717118705
1.52 0.32
3.05 0.43
4.57 -0.18
6.10 -0.47
7.62 -0.72 B1 -81.661349408 26.717192967
9.14 -0.76
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
10.67 -0.91
12.19 -0.95
13.72 -0.98
15.24 -1.02 B2 -81.661352520 26.717261812
16.76 -1.04
18.29 -1.07
19.81 -1.09
21.34 -1.10
22.86 -1.11 B3 -81.661330740 26.717319745
24.38 -1.13
25.91 -1.15
27.43 -1.14
28.96 -1.16
30.48 -1.16 B4 -81.661326758 26.717386155
32.00 -1.20
33.53 -1.23
35.05 -1.28
36.58 -1.30
38.10 -1.32 B5 -81.661335961 26.717474606
39.62 -1.39
41.15 -1.43
42.67 -1.64
44.20 -1.50
45.72 -1.62 B6 -81.661340522 26.717524400
47.24 -1.65
48.77 -1.59
50.29 -1.61
51.82 -1.61
53.34 -1.61 B7 -81.661328286 26.717599718
54.86 -1.73
56.39 -1.46
57.91 -1.37
59.44 -1.27
60.96 -1.16 B8 -81.661320061 26.717664135
62.48 -1.01
64.01 -0.88
65.53 -0.73
67.06 -0.63
68.58 -0.56 B9 -81.661330480 26.717753622
70.10 -0.46
71.63 -0.32
73.15 -0.23
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
74.68 -0.15
76.20 -0.01 B10 -81.661318674 26.717816626
77.72 0.27
79.25 0.29
80.77 0.96
0.00 0.95 C0 NA NA
1.52 0.65
3.05 0.56
4.57 0.47
6.10 0.29
7.62 0.29 C1 -81.659618324 26.717622600
9.14 0.20
10.67 0.13
12.19 0.05
13.72 -0.05
15.24 -0.12 C2 -81.659688417 26.717670312
16.76 -0.20
18.29 -0.25
19.81 -0.17
21.34 -0.32
22.86 -0.39 C3 -81.659758147 26.717716563
24.38 -0.48
25.91 -0.51
27.43 -0.59
28.96 -0.59
30.48 -0.66 C4 -81.659807189 26.717762738
32.00 -0.71
33.53 -0.67
35.05 -0.68
36.58 -0.69
38.10 -0.72 C5 -81.659858607 26.717810898
39.62 -0.73
41.15 -0.74
42.67 -0.76
44.20 -0.76
45.72 -0.78 C6 -81.659941515 26.717846131
47.24 -0.80
48.77 -0.82
50.29 -0.70
51.82 -0.86
53.34 -0.87 C7 -81.660004294 26.717846737
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
54.86 -0.90
56.39 -0.91
57.91 -0.95
59.44 -0.95
60.96 -0.97 C8 -81.660043993 26.717915283
62.48 -0.98
64.01 -1.05
65.53 -1.01
67.06 -1.06
68.58 -1.09 C9 -81.660132503 26.717963625
70.10 -1.09
71.63 -1.12
73.15 -1.18
74.68 -1.27
76.20 -1.30 C10 -81.660182383 26.717978345
77.72 -1.45
79.25 -1.61
80.77 -1.69
82.30 -1.84
83.82 -1.91 C11 -81.660241101 26.718019202
85.34 -1.96
86.87 -2.07
88.39 -2.09
89.92 -2.07
91.44 -2.04 C12 -81.660317010 26.718035924
92.96 -1.95
94.49 -1.84
96.01 -1.67
97.54 -1.45
99.06 -1.20 C13 -81.660389902 26.718098250
100.58 -0.91
102.11 -0.56
103.63 -0.27
105.16 -0.01
106.68 0.13 C14 -81.660482045 26.718145497
108.20 0.22
109.73 0.42
112.17 0.95
5 0.00 0.89 A0 -81.657060325 26.720343498
1.52 0.31
3.05 0.15
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
4.57 -0.15
6.10 -0.35
7.62 -0.51
9.14 -0.59
10.67 -0.64
12.19 -0.66
13.72 -0.64
15.24 -0.64
16.76 -0.66
18.29 -0.67
19.81 -0.68
21.34 -0.66
22.86 -0.66
24.38 -0.68
25.91 -0.62
27.43 -0.62
28.96 -0.58
30.48 -0.56
32.00 -0.51
33.53 -0.45
35.05 -0.35
36.58 -0.28
38.10 -0.20
39.62 -0.15
41.15 -0.08
42.67 -0.02
44.20 0.15
45.72 0.09
47.24 0.10
48.77 0.15
50.29 0.17
51.82 0.20
53.34 0.24
54.86 0.26
56.39 0.28
57.91 0.38
59.44 0.44
60.96 0.89 A1 -81.656494983 26.720193098
0.00 0.89 B0 -81.656168199 26.720749608
1.52 0.38
3.05 0.03
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
4.57 -0.27
6.10 -0.38
7.62 -0.38
9.14 -0.40
10.67 -0.41
12.19 -0.45
13.72 -0.46
15.24 -0.51
16.76 -0.47
18.29 -0.46
19.81 -0.43
21.34 -0.38
22.86 -0.33
24.38 -0.25
25.91 -0.25
27.43 -0.03
28.96 0.01
30.48 0.06
32.00 0.16
33.53 0.18
35.05 0.20
36.58 0.21
38.10 0.32
39.62 0.23
41.15 0.31
42.67 0.36
44.20 0.41
45.72 0.36
47.24 0.34
48.77 0.31
50.29 0.31
51.82 0.30
53.34 0.32
54.86 0.38
56.39 0.54
57.91 0.89 B1 -81.656258488 26.720268015
0.00 0.89 C0 -81.655308000 26.720182499
1.52 0.56
3.05 0.48
4.57 0.47
6.10 0.31
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
7.62 0.18
9.14 0.03
10.67 -0.07
12.19 -0.12
13.72 -0.13
15.24 -0.18
16.76 -0.19
18.29 -0.22
19.81 -0.22
21.34 -0.14
22.86 -0.14
24.38 -0.10
25.91 -0.10
27.43 0.00
28.96 0.08
30.48 0.09
32.00 0.20
33.53 0.23
35.05 0.25
36.58 0.26
38.10 0.26
39.62 0.25
41.15 0.23
42.67 0.21
44.20 0.21
45.72 0.21
47.24 0.20
48.77 0.11
50.29 0.10
51.82 0.05
53.34 0.05
54.86 0.03
56.39 -0.01
57.91 -0.02
59.44 -0.02
60.96 -0.06
62.48 -0.07
64.01 -0.08
65.53 -0.10
67.06 -0.11
68.58 -0.10
70.10 -0.05
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
71.63 0.10
73.15 0.15
74.68 0.89 C1 -81.656085859 26.720096922
6 0.00 0.96 A0 -81.655608573 26.718644135
1.52 0.52
3.05 0.41
4.57 0.26
6.10 0.11
7.62 -0.12 A1 -81.655537212 26.718647310
9.14 -0.54
10.67 -1.01
12.19 -1.25
13.72 -1.45
15.24 -1.52 A2 -81.655462776 26.718670742
16.76 -1.39
18.29 -1.35
19.81 -1.42
21.34 -1.25
22.86 -1.00 A3 -81.655384629 26.718661356
24.38 -0.86
25.91 -0.68
27.43 -0.61
28.96 -0.51
30.48 -0.40 A4 -81.655294366 26.718691247
32.00 -0.35
33.53 -0.28
35.05 -0.24
36.58 -0.23
38.10 -0.09 A5 -81.655219092 26.718691784
39.62 -0.04
41.15 0.03
42.67 0.09
44.20 0.12
45.72 0.16 A6 -81.655158524 26.718687011
47.24 0.22
48.77 0.28
50.29 0.36
51.82 0.37
53.34 0.44 A7 -81.655069692 26.718716649
54.86 0.96
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
0.00 0.96 B0 -81.654332331 26.717820651
1.52 0.25
3.05 -0.06
4.57 0.01
6.10 0.13
7.62 0.04 B1 -81.654318813 26.717886915
9.14 0.08
10.67 0.02
12.19 0.13
13.72 0.07
15.24 0.05 B2 -81.654328137 26.717942741
16.76 0.12
18.29 0.13
19.81 0.23
21.34 0.20
22.86 0.18 B3 -81.654330030 26.718013326
24.38 -0.07
25.91 0.05
27.43 0.00
28.96 -0.06
30.48 -0.08 B4 -81.654338825 26.718075822
32.00 -0.15
33.53 -0.32
35.05 -0.19
36.58 -0.09
38.10 -0.08 B5 -81.654367422 26.718150143
39.62 -0.06
41.15 0.01
42.67 0.05
44.20 0.07
45.72 0.11 B6 -81.654352584 26.718218541
47.24 0.15
48.77 0.16
50.29 0.18
51.82 0.19
53.34 0.24 B7 -81.654356411 26.718305508
54.86 0.23
56.39 0.33
57.91 0.37
59.44 0.38
60.96 0.42 B8 -81.654339953 26.718367953
62.48 0.57
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
64.01 0.96
0.00 0.96 C0 -81.652530310 26.718718625
1.52 0.18
3.05 0.03
4.57 -0.04
6.10 -0.09
7.62 -0.16 C1 -81.652613290 26.718716533
9.14 -0.20
10.67 -0.24
12.19 -0.26
13.72 -0.33
15.24 -0.34 C2 -81.652689696 26.718739575
16.76 -0.38
18.29 -0.39
19.81 -0.41
21.34 -0.42
22.86 -0.43 C3 -81.652754918 26.718746659
24.38 -0.45
25.91 -0.46
27.43 -0.45
28.96 -0.45
30.48 -0.51 C4 -81.652820712 26.718748616
32.00 -0.52
33.53 -0.54
35.05 -0.50
36.58 -0.50
38.10 -0.62 C5 -81.652909733 26.718756533
39.62 -0.53
41.15 -0.57
42.67 -0.69
44.20 -0.79
45.72 -0.80 C6 -81.652988062 26.718775708
47.24 -0.79
48.77 -0.88
50.29 -0.81
51.82 -0.84
53.34 -0.85 C7 -81.653053393 26.718777606
54.86 -0.88
56.39 -0.96
57.91 -1.07
59.44 -1.10
  
275 
Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
60.96 -1.13 C8 -81.653148981 26.718783793
62.48 -1.26
64.01 -1.30
65.53 -1.37
67.06 -1.33
68.58 -1.25 C9 -81.653222197 26.718783172
70.10 -1.23
71.63 -1.20
73.15 -1.13
74.68 -1.04
76.20 -0.90 C10 -81.653289040 26.718804956
77.72 -0.77
79.25 -0.58
80.77 -0.40
82.30 -0.16
83.82 0.10 C11 -81.653366173 26.718815273
85.34 0.96
7 0.00 0.84 A0 -81.642436151 26.718903383
1.52 0.37
3.05 0.00
4.57 -0.33
6.10 -0.53
7.62 -0.74
9.14 -0.84
10.67 -0.86
12.19 -0.90
13.72 -0.98
15.24 -1.04
16.76 -1.12
18.29 -1.21
19.81 -1.31
21.34 -1.37
22.86 -1.38
24.38 -1.43
25.91 -1.42
27.43 -1.44
28.96 -1.42
30.48 -1.53
32.00 -1.49
33.53 -1.48
35.05 -1.48
  
276 
Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
36.58 -1.45
38.10 -1.45
39.62 -1.39
41.15 -1.34
42.67 -1.29
44.20 -1.19
45.72 -1.12
47.24 -1.09
48.77 -1.01
50.29 -0.96
51.82 -1.06
53.34 -0.89
54.86 -0.68
56.39 -0.52
57.91 -0.51
59.44 -0.46
60.96 -0.46
62.48 -0.35
64.01 -0.10
65.53 -0.18
67.06 -0.20
68.58 -0.05
70.10 0.02
71.63 0.05
73.15 0.18
74.68 0.41
76.20 0.84 A1 -81.642771785 26.719507757
0.00 0.82 B0 -81.643166615 26.719036081
1.52 0.16
3.05 -0.05
4.57 -0.26
6.10 -0.41
7.62 -0.52
9.14 -0.65
10.67 -0.63
12.19 -0.67
13.72 -0.73
15.24 -0.76
16.76 -0.89
18.29 -0.94
19.81 -0.99
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
21.34 -1.01
22.86 -0.88
24.38 -0.80
25.91 -0.73
27.43 -0.52
28.96 -0.39
30.48 -0.19
32.00 -0.09
33.53 0.04
35.05 0.12
36.58 0.15
38.10 0.20
39.62 0.21
41.15 0.82 B1 -81.642998840 26.719335598
0.00 0.82 C0 -81.643598948 26.719595795
1.52 0.26
3.05 0.11
4.57 -0.12
6.10 -0.21
7.62 -0.25
9.14 -0.29
10.67 -0.29
12.19 -0.31
13.72 -0.30
15.24 -0.30
16.76 -0.32
18.29 -0.38
19.81 -0.35
21.34 -0.39
22.86 -0.45
24.38 -0.54
25.91 -0.59
27.43 -0.57
28.96 -0.64
30.48 -0.68
32.00 -0.64
33.53 -0.57
35.05 -0.57
36.58 -0.66
38.10 -0.57
39.62 -0.58
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
41.15 -0.52
42.67 -0.35
44.20 -0.32
45.72 -0.26
47.24 -0.24
48.77 -0.20
50.29 -0.14
51.82 -0.09
53.34 0.00
54.86 0.12
56.39 0.28
57.91 0.35
59.44 0.82 C1 -81.643014945 26.719705454
8 0.00 0.97 A0 -81.633063146 26.718101047
1.52 0.56
3.05 0.49
4.57 0.37
6.10 0.32
7.62 0.28 A1 NA NA
9.14 0.28
10.67 0.26
12.19 0.04
13.72 -0.04
15.24 -0.19 A2 -81.632910077 26.718120589
16.76 -0.34
18.29 -0.47
19.81 -0.52
21.34 -0.55
22.86 -0.57 A3 -81.632823473 26.718124377
24.38 -0.58
25.91 -0.60
27.43 -0.61
28.96 -0.60
30.48 -0.58 A4 -81.632750016 26.718118836
32.00 -0.51
33.53 -0.46
35.05 -0.37
36.58 -0.34
38.10 -0.29 A5 -81.632684824 26.718116132
39.62 -0.24
41.15 -0.20
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
42.67 -0.16
44.20 -0.12
45.72 -0.07 A6 -81.632612227 26.718119690
47.24 -0.04
48.77 -0.01
50.29 0.02
51.82 0.02
53.34 0.05 A7 -81.632528230 26.718137209
54.86 0.10
56.39 0.14
57.91 0.18
59.44 0.24
60.96 0.16 A8 -81.632473853 26.718110906
62.48 0.97
0.00 0.97 B0 -81.632053815 26.717410758
1.52 0.31
3.05 0.27
4.57 0.20
6.10 0.17
7.62 0.16 B1 -81.632071456 26.717475531
9.14 0.14
10.67 0.13
12.19 0.11
13.72 0.10
15.24 0.11 B2 -81.632057450 26.717560673
16.76 0.08
18.29 0.08
19.81 0.06
21.34 0.07
22.86 0.08 B3 -81.632055891 26.717619438
24.38 0.07
25.91 0.07
27.43 0.07
28.96 0.10
30.48 0.11 B4 -81.632056549 26.717704556
32.00 0.15
33.53 0.16
35.05 0.16
36.58 0.22
38.10 0.28 B5 -81.632079063 26.717760888
39.62 0.06
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
41.15 0.13
42.67 0.24
44.20 0.04
45.72 0.04 B6 -81.632087340 26.717821269
47.24 0.02
48.77 0.10
50.29 0.97
0.00 0.97 C0 -81.631191094 26.717690988
1.52 -0.37
3.05 -0.32
4.57 -0.30
6.10 -0.31
7.62 -0.33 C1 -81.631214249 26.717749588
9.14 -0.32
10.67 -0.29
12.19 -0.26
13.72 -0.24
15.24 -0.21 C2 -81.631258682 26.717797067
16.76 -0.19
18.29 -0.19
19.81 -0.18
21.34 -0.17
22.86 -0.16 C3 -81.631311157 26.717837185
24.38 -0.16
25.91 -0.15
27.43 -0.14
28.96 -0.15
30.48 -0.16 C4 -81.631362309 26.717887621
32.00 -0.18
33.53 -0.18
35.05 -0.22
36.58 -0.21
38.10 -0.19 C5 -81.631429019 26.717929019
39.62 -0.15
41.15 -0.10
42.67 -0.06
44.20 -0.01
45.72 0.06 C6 -81.631512730 26.717966528
47.24 0.14
48.77 0.28
50.29 0.97 C7 -81.631570816 26.717964870
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
9 0.00 0.88 A0 -81.629532747 26.717354770
1.52 0.07
3.05 0.02
4.57 -0.04
6.10 -0.03
7.62 -0.12
9.14 -0.15
10.67 -0.18
12.19 -0.20
13.72 -0.21
15.24 -0.24
16.76 -0.29
18.29 -0.33
19.81 -0.31
21.34 -0.31
22.86 -0.31
24.38 -0.30
25.91 -0.33
27.43 -0.34
28.96 -0.36
30.48 -0.38
32.00 -0.41
33.53 -0.43
35.05 -0.47
36.58 -0.50
38.10 -0.48
39.62 -0.55
41.15 -0.60
42.67 -0.66
44.20 -0.78
45.72 -0.79
47.24 -0.85
48.77 -0.86
50.29 -0.88
51.82 -0.87
53.34 -0.86
54.86 -0.82
56.39 -0.79
57.91 -0.80
59.44 -0.69
60.96 -0.56
62.48 -0.46
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
64.01 -0.40
65.53 -0.30
67.06 -0.26
68.58 -0.18
70.10 -0.11
71.63 -0.02
73.15 0.05
74.68 0.20
76.20 0.25
77.72 0.88 A1 -81.628766209 26.717116339
0.00 0.89 B0 -81.629164896 26.716315566
1.52 0.25
3.05 0.11
4.57 -0.01
6.10 -0.09
7.62 -0.12
9.14 -0.18
10.67 -0.25
12.19 -0.36
13.72 -0.35
15.24 -0.42
16.76 -0.53
18.29 -0.47
19.81 -0.35
21.34 -0.21
22.86 -0.08
24.38 0.04
25.91 0.14
27.43 0.11
28.96 0.27
30.48 0.30
32.00 0.54
33.53 0.57
33.83 0.89 B1 -81.628849817 26.716442469
0.00 0.89 D0 -81.628152079 26.715578575
1.52 0.46
3.05 0.51
4.57 0.43
6.10 0.37
7.62 0.36
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
9.14 0.30
10.67 0.33
12.19 0.35
13.72 0.34
15.24 0.31
16.76 0.34
18.29 0.34
19.81 0.43
21.34 0.39
22.86 0.34
24.38 0.43
25.91 0.45
27.43 0.42
28.96 0.46
30.48 0.50
32.00 0.47
33.53 0.43
35.05 0.50
36.58 0.43
38.10 0.46
39.62 0.57
41.15 0.56
42.67 0.43
44.20 0.48
45.72 0.54
47.24 0.58
48.77 0.61
50.29 0.89 D1 -81.628340392 26.716014980
10 0.00 0.96 A0 -81.622106142 26.717245745
1.52 0.63
3.05 0.55
4.57 0.46
6.10 0.43
7.62 0.39 A1 -81.622116257 26.717252225
9.14 0.30
10.67 0.24
12.19 0.10
13.72 -0.05
15.24 -0.17 A2 -81.621981330 26.717261221
16.76 -0.25
18.29 -0.36
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
19.81 -0.48
21.34 -0.59
22.86 -0.70 A3 -81.621957514 26.717272631
24.38 -0.82
25.91 -0.90
27.43 -0.99
28.96 -1.06
30.48 -1.07 A4 -81.621825834 26.717240437
32.00 -1.03
33.53 -0.98
35.05 -0.83
36.58 -0.66
38.10 -0.42 A5 -81.621754287 26.717248449
39.62 -0.19
41.15 0.03
42.67 0.19
44.20 0.32
45.72 0.44 A6 NA NA
47.24 0.54
48.77 0.96
0.00 0.98 B0 NA NA
1.52 0.71
3.05 0.53
4.57 0.34
6.10 0.22
7.62 0.30 B1 NA NA
9.14 0.30
10.67 0.12
12.19 0.11
13.72 0.05
15.24 -0.04 B2 -81.620795908 26.717817945
16.76 -0.17
18.29 -0.34
19.81 -0.40
21.34 -0.45
22.86 -0.57 B3 -81.620810041 26.717733922
24.38 -0.55
25.91 -0.56
27.43 -0.62
28.96 -0.61
30.48 -0.71 B4 -81.620788388 26.717668785
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
32.00 -0.75
33.53 -0.66
35.05 -0.68
36.58 -0.52
38.10 -0.54 B5 -81.620779265 26.717606412
39.62 -0.54
41.15 -0.49
42.67 -0.52
44.20 -0.52
45.72 -0.22 B6 -81.620779222 26.717547676
47.24 0.10
48.77 0.13
50.29 0.44
51.82 0.58
52.12 0.98 B7 -81.620760679 26.717507574
0.00 0.99 C0 NA NA
1.52 0.31
3.05 0.09
4.57 0.07
6.10 -0.13
7.62 -0.15 C1 -81.618947578 26.716870428
9.14 -0.38
10.67 -0.40
12.19 -0.47
13.72 -0.52
15.24 -0.51 C2 -81.618997757 26.716817673
16.76 -0.45
18.29 -0.02
19.81 0.00
21.34 -0.17
22.86 -0.06 C3 -81.619040609 26.716769007
24.38 0.07
25.91 0.13
27.43 0.33
28.35 0.99
0.00 1.01 D0 -81.615819027 26.716341616
1.52 0.53
3.05 0.51
4.57 0.42
6.10 0.47
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
7.62 0.29 D1 -81.615920393 26.716349421
9.14 0.40
10.67 0.35
12.19 0.16
13.72 0.30
15.24 0.28 D2 -81.616001707 26.716331125
16.76 0.26
18.29 0.26
19.81 0.18
21.34 0.25
22.86 0.24 D3 -81.616067554 26.716346629
24.38 0.25
25.91 0.23
27.43 0.05
28.96 0.22
30.48 0.21 D4 -81.616158415 26.716320244
32.00 0.20
33.53 0.19
35.05 0.19
36.58 0.19
38.10 0.18 D5 -81.616238110 26.716342583
39.62 0.17
41.15 0.18
42.67 0.18
44.20 0.17
45.72 0.15 D6 -81.616322944 26.716343470
47.24 0.17
48.77 0.17
50.29 0.17
51.82 0.17
53.34 0.14 D7 -81.616393265 26.716341845
54.86 -0.07
56.39 -0.07
57.91 -0.11
59.44 -0.01
60.96 0.08 D8 -81.616476753 26.716326476
62.48 0.19
64.01 0.21
65.53 0.24
67.06 0.28
68.58 0.33 D9 -81.616536806 26.716336977
70.10 0.42
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
71.63 0.47
73.15 0.68
74.68 0.86
76.20 1.01
11 0.00 0.90 A0 -81.608885882 26.712599649
1.52 0.62
3.05 0.70
4.57 0.13
6.10 0.20
7.62 -0.58
9.14 -0.98
10.67 -1.34
12.19 -1.63
13.72 -1.44
15.24 -1.80
16.76 -1.92
18.29 -1.91
19.81 -1.94
21.34 -1.94
22.86 -1.95
24.38 -1.97
25.91 -1.86
27.43 -1.81
28.96 -1.72
30.48 -1.47
32.00 -1.51
33.53 -1.00
35.05 -0.76
36.58 -0.59
38.10 -0.48
39.62 -0.42
41.15 -0.36
42.67 -0.32
44.20 -0.20
45.72 -0.12
47.24 -0.01
48.77 0.11
50.29 0.24
51.82 0.32
53.34 0.37
54.86 0.90 A1 -81.608329190 26.712534557
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
0.00 0.89 B0 -81.607074426 26.710462986
1.52 0.48
3.05 0.35
4.57 0.22
6.10 0.10
7.62 -0.05
9.14 -0.32
10.67 -0.40
12.19 -0.64
13.72 -0.97
15.24 -1.39
16.76 -1.59
18.29 -1.81
19.81 -1.91
21.34 -2.06
22.86 -2.12
24.38 -2.18
25.91 -2.22
27.43 -2.23
28.96 -2.17
30.48 -2.16
32.00 -2.12
33.53 -2.00
35.05 -1.79
36.58 -1.45
38.10 -1.30
39.62 -0.83
41.15 -0.48
42.67 -0.28
44.20 0.24
45.72 0.38
47.24 0.30
48.77 0.56
50.29 0.71
51.82 0.89 B1 -81.607160729 26.710789657
0.00 0.89 C0 -81.605473784 26.711366027
1.52 0.69
3.05 0.47
4.57 0.27
6.10 -0.09
7.62 -0.52
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
9.14 -0.82
10.67 -0.95
12.19 -0.93
13.72 -0.77
15.24 -0.93
16.76 -1.01
18.29 -0.85
19.81 -0.86
21.34 -0.88
22.86 -1.09
24.38 -0.95
25.91 -0.76
27.43 -0.62
28.96 -0.61
30.48 -0.54
32.00 -0.39
33.53 -0.16
35.05 0.04
36.58 0.09
38.10 0.26
39.62 0.40
41.15 0.40
42.67 0.59
44.20 0.70
44.81 0.89 C1 -81.605706366 26.711586689
0.00 0.89 D0 -81.604459478 26.712018650
1.52 0.59
3.05 0.48
4.57 0.40
6.10 -0.01
7.62 0.04
9.14 -0.24
10.67 -0.47
12.19 -0.62
13.72 -0.86
15.24 -0.88
16.76 -0.90
18.29 -0.84
19.81 -0.61
21.34 -0.43
22.86 -0.28
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
24.38 -0.33
25.91 -0.35
27.43 -0.46
28.96 -0.46
30.48 -0.51
32.00 -0.46
33.53 -0.17
35.05 -0.22
36.58 -0.14
38.10 0.00
39.62 0.02
41.15 0.05
42.67 0.23
44.20 0.43
45.72 0.89 D1 -81.604606436 26.712403951
12 0.00 0.82 A0 -81.603420320 26.713873913
1.52 0.30
3.05 0.19
4.57 0.07
6.10 0.00
7.62 -0.15
9.14 -0.18
10.67 -0.21
12.19 -0.19
13.72 -0.15
15.24 -0.15
16.76 -0.16
18.29 -0.18
19.81 -0.12
21.34 -0.11
22.86 -0.08
24.38 -0.03
25.91 0.02
27.43 0.04
28.96 0.09
30.48 0.15
32.00 0.21
33.53 0.24
35.05 0.31
36.58 0.38
38.10 0.43
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
39.62 0.50
41.15 0.59
42.67 0.58
44.20 0.82 A1 -81.603063128 26.713866408
0.00 0.82 B0 -81.602639858 26.714275651
1.52 0.49
3.05 0.45
4.57 0.38
6.10 0.17
7.62 0.12
9.14 0.04
10.67 0.10
12.19 0.20
13.72 0.24
15.24 0.25
16.76 0.21
18.29 0.22
19.81 0.19
21.34 -0.03
22.86 0.00
24.38 0.01
25.91 0.03
27.43 0.09
28.96 0.10
30.48 0.09
32.00 0.10
33.53 0.24
35.05 0.18
36.58 0.29
38.10 0.48
39.62 0.62
41.15 0.82 B1 -81.602695381 26.713916839
0.00 0.82 C0 -81.602003023 26.713866590
1.52 0.45
3.05 0.43
4.57 0.40
6.10 0.36
7.62 0.24
9.14 0.20
10.67 0.14
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
12.19 0.08
13.72 0.05
15.24 -0.02
16.76 -0.03
18.29 -0.05
19.81 -0.08
21.34 -0.11
22.86 -0.13
24.38 -0.12
25.91 -0.13
27.43 -0.14
28.96 -0.15
30.48 -0.16
32.00 -0.23
33.53 -0.20
35.05 -0.14
36.58 -0.15
38.10 -0.15
39.62 -0.17
41.15 -0.18
42.67 -0.17
44.20 -0.19
45.72 -0.19
47.24 -0.20
48.77 -0.24
50.29 -0.22
51.82 -0.21
53.34 -0.18
54.86 -0.10
56.39 0.01
57.91 0.11
59.44 0.25
60.96 0.33
62.48 0.42
64.01 0.55
65.53 0.82 C1 -81.602612113 26.713821341
13 0.00 0.96 A0 -81.596339852 26.714627188
1.52 0.07
3.05 -0.14
4.57 -0.36
6.10 -0.51
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
7.62 -0.72 A1 -81.596277380 26.714650346
9.14 -0.98
10.67 -1.08
12.19 -1.08
13.72 -1.09
15.24 -1.12 A2 -81.596241411 26.714682563
16.76 -1.12
18.29 -1.09
19.81 -1.10
21.34 -1.08
22.86 -1.05 A3 -81.596198502 26.714719450
24.38 -1.00
25.91 -0.85
27.43 -0.71
28.96 -0.62
30.48 -0.54 A4 -81.596119325 26.714770395
32.00 -0.46
33.53 -0.40
35.05 -0.33
36.58 -0.27
38.10 -0.21 A5 -81.596043402 26.714815646
39.62 -0.10
41.15 -0.01
42.67 0.08
44.20 0.22
45.72 0.96 A6 -81.596035410 26.714829697
0.00 0.96 B0 -81.596353747 26.715424507
1.52 0.71
3.05 0.53
4.57 0.16
6.10 0.03
7.62 -0.17 B1 -81.596320658 26.715387822
9.14 -0.24
10.67 -0.32
12.19 -0.42
13.72 -0.53
15.24 -0.68 B2 -81.596288484 26.715375907
16.76 -0.67
18.29 -0.76
19.81 -0.79
21.34 -0.78
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
22.86 -0.78 B3 -81.596183067 26.715297269
24.38 -0.76
25.91 -0.62
27.43 -0.56
28.96 -0.40
30.48 -0.30 B4 -81.596148564 26.715254841
32.00 -0.17
33.53 -0.05
35.05 0.02
36.58 0.08
38.10 0.11 B5 -81.596080687 26.715205614
39.62 0.18
41.15 0.52
42.67 NA
42.98 0.96
0.00 0.95 C0 -81.595715906 26.715595672
1.52 0.64
3.05 0.56
4.57 0.38
6.10 0.22
7.62 0.12 C1 -81.595746984 26.715558080
9.14 0.05
10.67 0.00
12.19 -0.06
13.72 -0.09
15.24 -0.05 C2 -81.595750802 26.715466965
16.76 -0.08
18.29 -0.11
19.81 -0.11
21.34 -0.15
22.86 -0.22 C3 -81.595763570 26.715407446
24.38 -0.19
25.91 -0.28
27.43 -0.25
28.96 -0.35
30.48 -0.44 C4 -81.595788294 26.715351387
32.00 -0.58
33.53 -0.67
35.05 -0.57
36.58 -0.53
38.10 -0.48 C5 -81.595817089 26.715327658
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
39.62 -0.36
41.15 -0.28
42.67 -0.18
44.20 -0.06
45.72 0.46 C6 -81.595813871 26.715189247
47.24 0.95
0.00 0.95 D0 -81.595179886 26.715389940
1.52 0.42
3.05 0.21
4.57 0.17
6.10 0.02
7.62 -0.12 D1 -81.595237139 26.715363819
9.14 -0.25
10.67 -0.30
12.19 -0.36
13.72 -0.43
15.24 -0.46 D2 -81.595281631 26.715319459
16.76 -0.51
18.29 -0.54
19.81 -0.58
21.34 -0.59
22.86 -0.62 D3 -81.595359826 26.715248958
24.38 -0.66
25.91 -0.69
27.43 -0.72
28.96 -0.74
30.48 -0.75 D4 -81.595388815 26.715191681
32.00 -0.80
33.53 -0.85
35.05 -0.90
36.58 -0.91
38.10 -0.95 D5 -81.595455988 26.715135349
39.62 -0.96
41.15 -0.98
42.67 -0.95
44.20 -0.82
45.72 -0.62 D6 -81.595508981 26.715084484
47.24 -0.39
48.77 0.04
50.29 0.10
50.90 0.95
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
14 0.00 0.84 A0 -81.596113925 26.712839926
1.52 0.17
3.05 0.05
4.57 0.02
6.10 -0.12
7.62 -0.21
9.14 -0.06
10.67 -0.25
12.19 0.11
13.72 0.12
15.24 0.26
16.76 0.34
18.29 0.53
19.81 0.50
21.34 0.62 A1 -81.596150862 26.712965456
0.00 0.84 B0 -81.595592984 26.712855834
1.52 0.63
3.05 0.53
4.57 0.16
6.10 -0.08
7.62 -0.12
9.14 -0.14
10.67 -0.14
12.19 -0.15
13.72 -0.16
15.24 -0.10
16.76 -0.01
18.29 -0.06
19.81 -0.04
21.34 0.02
22.86 -0.04
24.38 -0.05
25.91 -0.05
27.43 -0.03
28.96 -0.05
30.48 -0.03
32.00 -0.05
33.53 0.01
35.05 -0.01
36.58 0.17
38.10 0.33
  
297 
Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
39.62 0.55 B1 -81.595843509 26.713127000
0.00 0.84 C0 -81.595264778 26.713480076
1.52 0.61
3.05 0.32
4.57 0.20
6.10 0.13
7.62 0.05
9.14 -0.18
10.67 -0.38
12.19 -0.53
13.72 -0.57
15.24 -0.58
16.76 -0.57
18.29 -0.58
19.81 -0.59
21.34 -0.61
22.86 -0.62
24.38 -0.61
25.91 -0.59
27.43 -0.60
28.96 -0.63
30.48 -0.60
32.00 -0.61
33.53 -0.60
35.05 -0.59
36.58 -0.56
38.10 -0.56
39.62 -0.58
41.15 -0.55
42.67 -0.53
44.20 -0.49
45.72 -0.47
47.24 -0.38
48.77 -0.39
50.29 -0.40
51.82 -0.34
53.34 -0.26
54.86 -0.16
56.39 -0.03
57.91 0.08
59.44 0.16
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
60.96 0.34
62.48 0.40
64.01 0.50
65.53 0.57
67.06 0.63
68.58 0.69
70.10 0.76 C1 -81.595904218 26.713225055
15 0.00 0.96 A0 -81.584681335 26.718295917
1.52 0.59
3.05 0.50
4.57 0.15
6.10 0.05
7.62 -0.22 A1 -81.584573015 26.718221834
9.14 -0.73
10.67 -1.38
12.19 -2.01
13.72 -2.30
15.24 -2.42 A2 -81.584503608 26.718242749
16.76 -2.53
18.29 -2.58
19.81 -2.59
21.34 -2.52
22.86 -2.37 A3 -81.584417837 26.718230588
24.38 -2.17
25.91 -1.81
27.43 -1.58
28.96 -1.22
30.48 -0.92 A4 -81.584352686 26.718328912
32.00 -0.58
33.53 -0.36
35.05 -0.21
36.58 -0.09
38.10 0.00 A5 -81.584292804 26.718337169
39.62 0.09
41.15 0.15
42.67 0.28
44.20 0.43 A6 NA NA
45.72 0.55
47.24 0.96
0.00 0.96 B0 -81.584620560 26.718649770
  
299 
Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
1.52 0.16
3.05 0.06
4.57 -0.36
6.10 -1.19
7.62 -1.69 B1 -81.584562300 26.718621464
9.14 -1.83
10.67 -1.89
12.19 -1.89
13.72 -1.82
15.24 -1.68 B2 -81.584446403 26.718586707
16.76 -1.51
18.29 -1.35
19.81 -1.15
21.34 -0.97
22.86 -0.90 B3 -81.584383594 26.718561396
24.38 -0.85
25.91 -0.84
27.43 -0.79
28.96 -0.71
30.48 -0.65 B4 -81.584336497 26.718535662
32.00 -0.53
33.53 -0.38
35.05 -0.16
36.58 0.18
38.10 0.53 B5 NA NA
39.62 0.63
41.15 0.68
42.67 0.71
44.20 0.96
0.00 0.97 C0 -81.583933758 26.718974148
1.52 0.32
3.05 0.47
4.57 0.35
6.10 0.29
7.62 0.28 C1 -81.583911173 26.718942498
9.14 0.22
10.67 0.18
12.19 0.13
13.72 0.11
15.24 0.00 C2 -81.583920933 26.718879102
16.76 -0.07
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
18.29 -0.18
19.81 -0.34
21.34 -0.48
22.86 -0.72 C3 -81.583952643 26.718798941
24.38 -0.93
25.91 -1.07
27.43 -1.10
28.96 -1.20
30.48 -1.27 C4 -81.583949183 26.718750287
32.00 -1.34
33.53 -1.43
35.05 -1.45
36.58 -1.46
38.10 -1.43 C5 -81.583958318 26.718694119
39.62 -1.27
41.15 -1.04
42.67 -0.48 C6 -81.583954814 26.718668165
44.20 0.04
45.72 0.25
47.24 0.97
0.00 0.97 D0 -81.583445342 26.718823102
1.52 0.67
3.05 0.61
4.57 0.56
6.10 0.17
7.62 0.20 D1 -81.583482754 26.718766196
9.14 -0.26
10.67 -1.31
12.19 -1.89
13.72 -2.44
15.24 -2.77 D2 -81.583526083 26.718698145
16.76 -2.93
18.29 -2.87
19.81 -2.64
21.34 -2.19
22.86 -1.72 D3 -81.583565213 26.718672786
24.38 -1.09
25.91 -0.58
27.43 0.24
28.96 0.21
30.48 0.43 D4 -81.583618209 26.718642108
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
32.00 0.97
16 0.00 1.02 A0 -81.585555817 26.715852249
1.52 0.64
3.05 0.59
4.57 0.49
6.10 0.33
7.62 0.34
9.14 0.28
10.67 0.17
12.19 0.02
13.72 -0.07
15.24 -0.13
16.76 -0.20
18.29 -0.23
19.81 -0.27
21.34 -0.29
22.86 -0.32
24.38 -0.31
25.91 -0.30
27.43 -0.31
28.96 -0.29
30.48 -0.28
32.00 -0.24
33.53 -0.21
35.05 -0.06
36.58 -0.08
38.10 0.06
39.62 0.15
41.15 0.21
42.67 0.30
44.20 0.40
45.72 0.50
47.24 0.61
47.55 1.02 A1 -81.585364321 26.716210395
0.00 1.01 B0 -81.585066554 26.715649345
1.52 0.56
3.05 0.44
4.57 0.39
6.10 0.30
7.62 0.24
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
9.14 0.17
10.67 0.15
12.19 0.15
13.72 0.07
15.24 0.11
16.76 0.12
18.29 0.26
19.81 0.28
21.34 0.34
22.86 0.35
24.38 0.34
25.91 0.39
27.43 0.40
28.96 0.43
30.48 0.44
32.00 0.47
33.53 0.58
35.05 1.01 B1 -81.584903378 26.715881611
0.00 1.00 C0 -81.584660509 26.715313260
1.52 0.08
3.05 -0.51
4.57 -0.67
6.10 -0.76
7.62 -0.85
9.14 -0.88
10.67 -0.91
12.19 -0.97
13.72 -0.97
15.24 -1.02
16.76 -1.04
18.29 -1.04
19.81 -1.07
21.34 -1.02
22.86 -1.02
24.38 -0.97
25.91 -0.83
27.43 -0.65
28.96 -0.38
30.48 -0.14
32.00 0.28
33.53 0.43
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
35.05 0.46
36.58 0.65
38.10 1.00 C1 -81.584596114 26.715670407
0.00 0.99 D0 -81.583886024 26.715595922
1.52 0.61
3.05 0.49
4.57 0.29
6.10 0.20
7.62 -0.18
9.14 -0.39
10.67 -0.51
12.19 -0.58
13.72 -0.61
15.24 -0.50
16.76 -0.58
18.29 -0.57
19.81 -0.36
21.34 -0.08
22.86 -0.03
24.38 0.07
25.91 0.25
27.43 0.22
28.96 0.19
30.48 0.57
32.00 0.99 D1 -81.584171349 26.715705769
17 0.00 0.88 A0 -81.571201532 26.712832250
1.52 0.65
3.05 0.62
4.57 0.53
6.10 0.47
7.62 0.38
9.14 0.23
10.67 0.06
12.19 -0.12
13.72 -0.25
15.24 -0.32
16.76 -0.35
18.29 -0.35
19.81 -0.38
21.34 -0.39
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
22.86 -0.39
24.38 -0.40
25.91 -0.40
27.43 -0.38
28.96 -0.37
30.48 -0.32
32.00 -0.27
33.53 -0.27
35.05 -0.16
36.58 0.01
38.10 0.15
39.62 0.19
41.15 0.22
42.67 0.27
44.20 0.31
45.72 0.37
47.24 0.50
48.77 0.56
50.29 0.88 A1 -81.570784398 26.712798835
0.00 0.88 B0 -81.570642085 26.712101219
1.52 0.66
3.05 0.63
4.57 0.67
6.10 0.50
7.62 0.44
9.14 0.40
10.67 0.38
12.19 0.31
13.72 0.24
15.24 0.21
16.76 0.18
18.29 0.07
19.81 -0.05
21.34 -0.13
22.86 0.01
24.38 0.14
25.91 0.18
27.43 0.28
28.96 0.33
30.48 0.21
32.00 0.32
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
33.53 0.41
35.05 0.50
36.58 0.57
37.49 0.88 B1 -81.570470570 26.712349686
0.00 0.88 C0 -81.570380169 26.711907317
1.52 0.67
3.05 0.57
4.57 0.54
6.10 0.35
7.62 0.29
9.14 0.31
10.67 0.32
12.19 0.22
13.72 0.20
15.24 0.29
16.76 0.15
18.29 0.02
19.81 0.06
21.34 0.17
22.86 0.36
24.38 0.39
25.91 0.46
27.43 0.50
28.96 0.43
30.48 0.53
32.00 0.71
33.53 0.69
35.05 0.76
36.58 0.80
38.10 0.88 C1 -81.570182490 26.712142378
18 0.00 0.93 A0 -81.566146195 26.713268025
1.52 0.78
3.05 0.28
4.57 0.39
6.10 0.17
7.62 -0.02 A1 -81.566035514 26.713275914
9.14 -0.12
10.67 -0.19
12.19 -0.20
13.72 -0.28
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
15.24 -0.35 A2 -81.565970280 26.713301926
16.76 -0.48
18.29 -0.60
19.81 -0.63
21.34 -0.65
22.86 -0.69 A3 -81.565902566 26.713332560
24.38 -0.68
25.91 -0.68
27.43 -0.69
28.96 -0.75
30.48 -0.69 A4 -81.565817575 26.713347063
32.00 -0.72
33.53 -0.72
35.05 -0.68
36.58 -0.63
38.10 -0.58 A5 -81.565743682 26.713364861
39.62 -0.54
41.15 -0.47
42.67 -0.42
44.20 -0.40
45.72 -0.36 A6 -81.565663407 26.713379547
47.24 -0.31
48.77 -0.26
50.29 -0.20
51.82 -0.15
53.34 -0.07 A7 -81.565609138 26.713400510
54.86 -0.05
56.39 0.11
57.91 0.07
59.44 0.03
60.96 0.21 A8 -81.565525082 26.713423721
62.48 0.14
64.01 0.24
65.53 0.32
67.06 0.39
68.58 0.44 A9 -81.565444621 26.713441435
70.10 0.47
71.63 0.93
0.00 0.92 B0 -81.565047742 26.712732056
1.52 0.55
3.05 0.39
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
4.57 0.24
6.10 0.15
7.62 0.08 B1 -81.565040000 26.712864884
9.14 0.02
10.67 -0.04
12.19 -0.07
13.72 -0.20
15.24 -0.13 B2 -81.565086470 26.712896687
16.76 -0.22
18.29 -0.22
19.81 -0.32
21.34 -0.34
22.86 -0.49 B3 -81.565096035 26.712950394
24.38 -0.77
25.91 -0.98
27.43 -0.93
28.96 -0.69
30.48 -0.47 B4 -81.565130383 26.713014743
32.00 -0.29
33.53 -0.23
35.05 -0.08
36.58 0.01
38.10 0.13 B5 -81.565130087 26.713069469
39.62 0.18
41.15 0.39
42.67 0.53
44.20 0.92
0.00 0.92 C0 NA NA
1.52 0.67
3.05 0.63
4.57 0.39
6.10 0.32
7.62 0.23 C1 -81.564642182 26.712950720
9.14 0.13
10.67 0.14
12.19 0.14
13.72 0.11
15.24 0.11 C2 -81.564648532 26.713028767
16.76 0.01
18.29 -0.07
19.81 -0.15
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
21.34 -0.14
22.86 -0.46 C3 -81.564653787 26.713104583
24.38 -0.75
25.91 -0.85
27.43 -0.51
28.96 -0.25
30.48 -0.20 C4 -81.564635673 26.713147868
32.00 -0.06
33.53 -0.11
35.05 -0.05
36.58 0.11
38.10 0.34 C5 -81.564676378 26.713247419
39.62 0.53
41.15 0.92
0.00 0.92 D0 -81.564102129 26.713112062
1.52 0.23
3.05 0.26
4.57 0.33
6.10 0.33
7.62 0.28 D1 -81.564115050 26.713155858
9.14 0.29
10.67 0.14
12.19 0.14
13.72 0.12
15.24 0.04 D2 -81.564141296 26.713211190
16.76 0.10
18.29 -0.12
19.81 -0.36
21.34 -0.61
22.86 -0.63 D3 -81.564149855 26.713283904
24.38 -0.36
25.91 -0.06
27.43 -0.18
28.96 0.00
30.48 0.11 D4 NA NA
32.00 0.26
33.53 0.30
35.05 0.40
36.58 0.56
38.10 0.69 D5 NA NA
39.62 0.92
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
19 0.00 1.00 A0 -81.560099140 26.714385127
1.52 0.81
3.05 0.69
4.57 0.68
6.10 0.64
7.62 0.62 A1 -81.560030998 26.714418730
9.14 0.65
10.67 0.54
12.19 0.47
13.72 0.48
15.24 0.48 A2 -81.559935558 26.714426361
16.76 0.47
18.29 0.42
19.81 0.36
21.34 0.27
22.86 0.16 A3 -81.559872906 26.714463763
24.38 0.07
25.91 -0.06
27.43 -0.16
28.96 -0.25
30.48 -0.38 A4 -81.559806028 26.714451713
32.00 -0.47
33.53 -0.53
35.05 -0.57
36.58 -0.65
38.10 -0.69 A5 -81.559746208 26.714480987
39.62 -0.70
41.15 -0.75
42.67 -0.79
44.20 -0.80
45.72 -0.82 A6 -81.559666098 26.714504272
47.24 -0.85
48.77 -0.85
50.29 -0.85
51.82 -0.84
53.34 -0.83 A7 -81.559597967 26.714516508
54.86 -0.85
56.39 -0.83
57.91 -0.83
59.44 -0.83
60.96 -0.82 A8 -81.559523068 26.714526501
62.48 -0.80
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
64.01 -0.77
65.53 -0.76
67.06 -0.73
68.58 -0.69 A9 -81.559429284 26.714551829
70.10 -0.60
71.63 -0.50
73.15 -0.38
74.68 -0.23
76.20 -0.12 A10 -81.559352851 26.714580992
77.72 -0.02
79.25 0.12
80.77 0.26
82.30 0.13
83.82 1.00 A11 NA NA
0.00 1.01 B0 -81.558269139 26.713408929
1.52 0.43
3.05 0.26
4.57 0.13
6.10 0.11
7.62 0.06 B1 -81.558239133 26.713426261
9.14 -0.03
10.67 -0.05
12.19 -0.13
13.72 -0.28
15.24 -0.49 B2 -81.558204501 26.713487927
16.76 -0.64
18.29 -0.63
19.81 -0.29
21.34 -0.16
22.86 -0.06 B3 -81.558162553 26.713541457
24.38 0.07
25.91 0.18
27.43 0.21
28.96 0.18
30.48 0.24 B4 -81.558121948 26.713596478
32.00 0.30
33.53 0.52
35.05 0.76
36.58 1.01
0.00 1.01 C0 -81.556714606 26.712785578
  
311 
Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
1.52 0.36
3.05 -0.01
4.57 -0.13
6.10 -0.34
7.62 -0.10 C1 -81.556734583 26.712863821
9.14 -0.35
10.67 -0.11
12.19 -0.24
13.72 -0.06
15.24 0.05 C2 -81.556735383 26.712944841
16.76 0.12
18.29 0.07
19.81 0.20
21.34 0.23
22.86 0.38 C3 -81.556772010 26.713015907
24.38 0.50
25.91 0.73
27.43 0.90
28.96 0.93
30.48 1.01 C4 -81.556780325 26.713092898
0.00 1.01 D0 -81.555843370 26.713419713
1.52 0.93
3.05 0.84
4.57 0.76
6.10 0.63
7.62 0.22 D1 -81.555898354 26.713449276
9.14 0.12
10.67 0.02
12.19 0.18
13.72 0.14
15.24 0.09 D2 -81.555955404 26.713501360
16.76 0.11
18.29 -0.18
19.81 -0.04
21.34 -0.12
22.86 0.12 D3 -81.556007685 26.713537023
24.38 0.15
25.91 0.20
27.43 0.26
28.96 0.34
30.48 0.38 D4 -81.556065722 26.713588507
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
32.00 0.55
33.53 0.58
35.05 0.85
36.58 0.89
38.10 1.01 D5 -81.556159289 26.713658698
20 0.00 0.98 A0 NA NA
1.52 0.63
3.05 0.63
4.57 0.60
6.10 0.27
7.62 0.18 A1 -81.550004174 26.714938264
9.14 0.33
10.67 0.24
12.19 0.16
13.72 0.01
15.24 -0.10 A2 -81.549894377 26.714950481
16.76 -0.32
18.29 -0.35
19.81 -0.36
21.34 -0.32
22.86 -0.31 A3 -81.549796278 26.714955578
24.38 -0.29
25.91 -0.27
27.43 -0.26
28.96 -0.25
30.48 -0.26 A4 -81.549739046 26.714936577
32.00 -0.24
33.53 -0.24
35.05 -0.23
36.58 -0.21
38.10 -0.22 A5 -81.549650070 26.714936438
39.62 -0.22
41.15 -0.23
42.67 -0.20
44.20 -0.17
45.72 -0.15 A6 -81.549582016 26.714927461
47.24 -0.14
48.77 -0.06
50.29 -0.03
51.82 0.02
53.34 0.07 A7 -81.549510513 26.714921842
  
313 
Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
54.86 0.15
56.39 0.18
57.91 0.34
59.44 0.98
0.00 0.95 B0 -81.549491754 26.714215557
1.52 0.23
3.05 -0.09
4.57 -0.25
6.10 -0.26
7.62 -0.30 B1 -81.549415377 26.714244465
9.14 -0.36
10.67 -0.26
12.19 -0.07
13.72 -0.06
15.24 0.08 B2 -81.549374528 26.714271004
16.76 0.11
18.29 0.19
19.81 0.55
21.34 0.87
22.86 0.95 B3 NA NA
0.00 0.94 C0 -81.548389003 26.714255350
1.52 0.75
3.05 0.57
4.57 0.51
6.10 0.42
7.62 0.30 C1 -81.548443101 26.714303137
9.14 0.30
10.67 0.28
12.19 0.23
13.72 0.15
15.24 0.14 C2 -81.548509075 26.714338367
16.76 0.09
18.29 0.00
19.81 -0.02
21.34 -0.06
22.86 -0.13 C3 -81.548572212 26.714383690
24.38 -0.16
25.91 -0.28
27.43 -0.37
28.96 -0.50
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
30.48 -0.27 C4 -81.548615487 26.714420970
32.00 -0.13
33.53 -0.09
35.05 -0.06
36.58 -0.01
38.10 0.06 C5 -81.548700916 26.714476794
39.62 0.20
41.15 0.66
42.67 0.52
44.20 0.79
45.72 0.94 C6 NA NA
0.00 0.93 D0 -81.548376109 26.714745402
1.52 0.58
3.05 0.43
4.57 0.21
6.10 -0.03
7.62 -0.20 D1 -81.548459145 26.714783388
9.14 -0.28
10.67 -0.30
12.19 -0.31
13.72 -0.34
15.24 -0.37 D2 -81.548556017 26.714793100
16.76 -0.41
18.29 -0.50
19.81 -0.46
21.34 -0.45
22.86 -0.42 D3 -81.548624330 26.714815885
24.38 -0.35
25.91 -0.07
27.43 0.16
28.96 0.30
30.48 0.43 D4 NA NA
32.00 0.53
33.53 0.93
21 0.00 0.96 A0 NA NA
1.52 0.22
3.05 0.10
4.57 -0.02
6.10 -0.12
7.62 -0.21 A1 -81.546502372 26.715436815
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
9.14 -0.25
10.67 -0.29
12.19 -0.36
13.72 -0.41
15.24 -0.48 A2 -81.546453562 26.715438770
16.76 -0.53
18.29 -0.61
19.81 -0.65
21.34 -0.70
22.86 -0.68 A3 -81.546384761 26.715462783
24.38 -0.70
25.91 -0.67
27.43 -0.67
28.96 -0.65
30.48 -0.68 A4 -81.546297486 26.715498574
32.00 -0.67
33.53 -0.64
35.05 -0.64
36.58 -0.60
38.10 -0.58 A5 -81.546272812 26.715496862
39.62 -0.53
41.15 -0.51
42.67 -0.45
44.20 -0.39
45.72 -0.29 A6 -81.546154205 26.715539189
47.24 -0.16
48.77 -0.05
50.29 -0.01
51.82 0.08
53.34 0.19 A7 -81.546094750 26.715558239
54.86 0.29
56.39 0.32
57.91 0.39
59.44 0.46
60.35 0.96 A8 NA NA
0.00 0.95 B0 -81.545778488 26.715038610
1.52 0.41
3.05 0.28
4.57 0.20
6.10 0.17
7.62 0.12 B1 -81.545716386 26.715087235
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
9.14 0.08
10.67 -0.05
12.19 -0.12
13.72 -0.18
15.24 -0.09 B2 -81.545674131 26.715150750
16.76 0.04
18.29 0.05
19.81 0.12
21.34 0.11
22.86 0.20 B3 -81.545634964 26.715185566
24.38 0.27
25.91 0.27
27.43 0.28
28.96 0.31
30.48 0.35 B4 -81.545556420 26.715214675
32.00 0.38
33.53 0.46
35.05 0.95
0.00 0.95 C0 -81.544947647 26.714480100
1.52 0.72
3.05 0.38
4.57 0.29
6.10 0.22
7.62 0.12 C1 -81.544952983 26.714534842
9.14 0.12
10.67 0.07
12.19 0.06
13.72 0.07
15.24 -0.06 C2 -81.544943708 26.714578931
16.76 -0.01
18.29 0.07
19.81 0.20
21.34 0.25
22.86 0.27 C3 -81.544873002 26.714643200
24.38 0.39
25.91 0.42
27.43 0.38
28.96 0.40
30.48 0.54 C4 NA NA
32.00 0.71
32.92 0.95
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
0.00 0.94 D0 NA NA
1.52 0.24 D1 -81.544022039 26.714605357
3.05 0.16
4.57 0.23
6.10 0.06
7.62 0.15 D2 -81.544059443 26.714662705
9.14 0.17
10.67 0.24
12.19 0.12
13.72 0.05
15.24 0.06 D3 -81.544102989 26.714696894
16.76 0.22
18.29 0.36 D4 -81.544129279 26.714714814
19.81 0.47
21.34 0.79
22.86 0.83
24.38 0.83
25.91 0.83 D5 NA NA
27.43 0.83
28.96 0.83
30.48 0.93
22 0.00 0.95 A0 -81.539543196 26.716636686
1.52 0.49
3.05 0.62
4.57 0.48
6.10 0.50
7.62 0.38 A1 -81.539449454 26.716606097
9.14 -0.03
10.67 -0.41
12.19 -0.69
13.72 -0.75
15.24 -0.78 A2 -81.539381800 26.716626689
16.76 -0.79
18.29 -0.77
19.81 -0.73
21.34 -0.59
22.86 -0.39 A3 -81.539318559 26.716640634
24.38 -0.22
25.91 -0.09
27.43 0.01
28.96 0.10
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
30.48 0.19 A4 -81.539239238 26.716659794
32.00 0.25
33.53 0.32
35.05 0.42
36.58 0.50
38.10 0.59 A5 -81.539181916 26.716670660
39.62 0.95
0.00 0.95 B0 -81.538946996 26.716371538
1.52 0.52
3.05 -0.32
4.57 -0.44
6.10 -0.59
7.62 -0.49 B1 -81.538980519 26.716438008
9.14 -0.43
10.67 -0.38
12.19 -0.30
13.72 -0.18
15.24 -0.12 B2 -81.538999979 26.716510539
16.76 -0.03
18.29 0.00
19.81 0.04
21.34 0.21
22.86 0.12 B3 -81.539000369 26.716584470
24.38 0.41 B4 -81.538980808 26.716581644
25.91 0.74
27.43 NA
28.96 0.95
0.00 0.94 C0 -81.538289042 26.716487985
1.52 0.61
3.05 0.42
4.57 0.30
6.10 0.31
7.62 0.21 C1 -81.538355392 26.716533851
9.14 0.14
10.67 0.06
12.19 0.04
13.72 -0.06
15.24 -0.08 C2 -81.538377911 26.716598632
16.76 -0.20
18.29 -0.20
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
19.81 -0.36
21.34 -0.45
22.86 -0.45 C3 -81.538396921 26.716662962
24.38 -0.36
25.91 -0.18
27.43 -0.07
28.96 -0.08
30.48 0.00 C4 -81.538424829 26.716713035
32.00 0.36
33.53 0.37
35.05 0.58 C5 -81.538446342 26.716759400
36.58 0.86
38.10 0.94
0.00 0.94 D0 -81.537892633 26.716825725
1.52 0.84
3.05 0.71
4.57 0.53
6.10 0.47
7.62 0.44 D1 -81.537951128 26.716851124
9.14 0.39
10.67 0.38
12.19 0.40
13.72 0.36
15.24 0.41 D2 -81.538026007 26.716884036
16.76 0.19
18.29 0.10
19.81 0.01
21.34 -0.11
22.86 -0.28 D3 -81.538095032 26.716903853
24.38 -0.53
25.91 -0.72
27.43 -0.94
28.96 -1.01
30.48 -1.09 D4 -81.538157980 26.716925071
32.00 -1.07
33.53 -0.97
35.05 -0.98
36.58 -0.75
38.10 -0.38 D5 -81.538230745 26.716963863
39.62 -0.39
41.15 -0.35
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
42.67 -0.26
44.20 0.41
45.72 0.94 D6 -81.538292388 26.716973725
23 0.00 0.94 A0 -81.534918691 26.716956850
1.52 0.58
3.05 0.48
4.57 0.38
6.10 0.26
7.62 0.11 A1 -81.534856362 26.716966423
9.14 -0.04
10.67 -0.17
12.19 -0.26
13.72 -0.31
15.24 -0.38 A2 -81.534791830 26.716994615
16.76 -0.39
18.29 -0.40
19.81 -0.38
21.34 -0.36
22.86 -0.36 A3 -81.534723429 26.716998051
24.38 -0.33
25.91 -0.28
27.43 -0.24
28.96 -0.17
30.48 -0.12 A4 -81.534641788 26.717010132
32.00 -0.05
33.53 -0.03
35.05 0.10
36.58 0.16
38.10 0.27 A5 -81.534593161 26.717062879
39.62 0.37
41.15 0.52
42.67 0.94
24 0.00 0.98 A0 -81.526404073 26.722335758
1.52 0.61
3.05 0.56
4.57 0.50
6.10 0.40
7.62 0.35 A1 -81.526373678 26.722393482
9.14 0.35
10.67 0.17
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
12.19 0.00
13.72 -0.15
15.24 -0.21 A2 -81.526319144 26.722443131
16.76 -0.21
18.29 -0.24
19.81 -0.26
21.34 -0.31
22.86 -0.28 A3 -81.526258984 26.722520796
24.38 -0.35
25.91 -0.38
27.43 -0.37
28.96 -0.35
30.48 -0.35 A4 -81.526231224 26.722594845
32.00 -0.32
33.53 -0.29
35.05 -0.28
36.58 -0.20
38.10 -0.03 A5 -81.526179217 26.722667117
39.62 0.20
41.15 0.28
42.67 0.33
44.20 0.44
45.72 0.56 A6 -81.526096916 26.722758043
47.24 0.57
48.77 0.62
49.99 0.98
0.00 0.99
1.22 0.63 B0 NA NA
2.74 0.33
4.27 0.60
5.79 0.24
7.32 0.13
8.84 0.07 B1 -81.525636663 26.722482545
10.36 -0.14
11.89 -0.25
13.41 -0.25
14.94 -0.32
16.46 -0.40 B2 -81.525682465 26.722588590
17.98 -0.45
19.51 -0.44
21.03 -0.36
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
22.56 -0.26
24.08 -0.21 B3 -81.525721703 26.722620345
25.60 -0.21
27.13 -0.12
28.65 -0.05
30.18 0.09
31.70 0.18 B4 -81.525774476 26.722705451
33.22 0.30
34.75 0.40
36.27 0.58
37.19 0.99
0.00 0.99
1.52 0.56 C0 -81.525137888 26.723987585
3.05 0.50
4.57 0.49
6.10 0.45
7.62 0.42 C1 -81.525237764 26.723945893
9.14 0.37
10.67 0.30
12.19 0.19
13.72 0.09
15.24 0.00 C2 -81.525280512 26.723885202
16.76 -0.07
18.29 -0.12
19.81 -0.13
21.34 -0.22
22.86 -0.34 C3 -81.525331626 26.723840991
24.38 -0.37
25.91 -0.38
27.43 -0.38
28.96 -0.48
30.48 -0.49 C4 -81.525384651 26.723818855
32.00 -0.53
33.53 -0.54
35.05 -0.58
36.58 -0.53
38.10 -0.45 C5 -81.525445966 26.723757275
39.62 -0.24
41.15 0.00
42.67 0.12
44.20 0.18
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
45.72 0.18 C6 -81.525516967 26.723717521
47.24 0.28
48.77 0.99
0.00 0.99 D0 -81.525212743 26.723056952
1.52 0.31
3.05 0.07
4.57 -0.45
6.10 -0.41
7.62 -0.27 D1 -81.525281869 26.723061087
9.14 -0.30
10.67 -0.43
12.19 -0.42
13.72 -0.52
15.24 -0.44 D2 -81.525377910 26.723090191
16.76 -0.30
18.29 -0.26
19.81 -0.04
21.34 0.11 D3 NA NA
21.64 0.99
25 0.00 0.91 A0 -81.523775642 26.727960628
1.52 0.55
3.05 0.48
4.57 0.43
6.10 0.43
7.62 0.44 A1 -81.523714025 26.728010915
9.14 0.40
10.67 0.27
12.19 -0.06
13.72 -0.47
15.24 -0.64 A2 -81.523670091 26.728080270
16.76 -0.62
18.29 -0.42
19.81 -0.16
21.34 0.06
22.86 0.20 A3 -81.523634663 26.728128914
24.38 0.29
25.91 0.31
27.43 0.36 A4 -81.523638101 26.728173362
28.96 0.42
30.48 0.45
  
324 
Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
  
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
32.00 0.47
33.53 0.49
35.05 0.91 A5 NA NA
0.00 0.91 B0 NA NA
1.52 0.51
3.05 0.34
4.57 0.12
6.10 0.03
7.62 0.02 B1 -81.523874720 26.728641291
9.14 -0.03
10.67 -0.06
12.19 -0.11
13.72 -0.22
15.24 -0.19 B2 -81.523814280 26.728606260
16.76 -0.19
18.29 -0.31
19.81 -0.29
21.34 -0.33
22.86 -0.33 B3 -81.523743795 26.728551321
24.38 -0.37
25.91 -0.47
27.43 -0.48
28.96 -0.43
30.48 -0.40 B4 -81.523686175 26.728516910
32.00 -0.28
33.53 -0.22
35.05 -0.12
36.58 -0.03
38.10 0.10 B5 -81.523626589 26.728463383
39.62 0.72
41.15 0.58
42.67 0.81
42.98 0.91
0.00 0.97 C0 -81.523284351 26.729253640
1.52 0.62
3.05 0.59
4.57 0.59
6.10 0.55
7.62 0.53 C1 -81.523262403 26.729171626
9.14 0.52
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
10.67 0.49
12.19 0.43
13.72 0.41
15.24 0.39 C2 -81.523264966 26.729111137
16.76 0.38
18.29 0.40
19.81 0.43
21.34 0.41
22.86 0.41 C3 -81.523275321 26.729039764
24.38 0.33
25.91 0.29
27.43 0.21
28.96 0.16
30.48 0.08 C4 -81.523293298 26.728963886
32.00 -0.03
33.53 -0.12
35.05 -0.16
36.58 -0.22
38.10 -0.25 C5 -81.523301399 26.728899279
39.62 -0.30
41.15 -0.32
42.67 -0.30
44.20 -0.30
45.72 -0.26 C6 -81.523308386 26.728833324
47.24 -0.17
48.77 -0.10
50.29 -0.07
51.82 -0.01
53.34 0.03 C7 -81.523297950 26.728757942
54.86 0.10
56.39 0.17
57.91 0.15
59.44 0.51
60.96 0.50
62.48 0.51
63.40 0.97 C8 -81.523316568 26.728647817
26 0.00 0.92 A0 -81.522760628 26.734502973
1.52 0.75
3.05 0.63
4.57 0.58
6.10 0.55
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
7.62 0.53 A1 -81.522791288 26.734571009
9.14 0.52
10.67 0.45
12.19 0.31
13.72 0.13
15.24 -0.25 A2 -81.522767314 26.734684541
16.76 -0.56
18.29 -0.72
19.81 -0.75
21.34 -0.71
22.86 -0.57 A3 -81.522721016 26.734715908
24.38 -0.42
25.91 -0.16
27.43 -0.03
28.96 0.10
30.48 0.18 A4 -81.522688357 26.734771755
32.00 0.23
33.53 0.22
35.05 0.29
36.58 0.31
38.10 0.33 A5 -81.522645169 26.734816646
39.62 0.37
41.15 0.52
42.67 0.48
43.59 0.92 A6 -81.522629837 26.734811658
0.00 0.92 B0 -81.523799172 26.735269074
1.52 0.27
3.05 -0.43
4.57 -0.79
6.10 -0.91
7.62 -0.92 B1 -81.523714416 26.735285875
9.14 -1.00
10.67 -0.99
12.19 -0.88
13.72 -0.81
15.24 -0.73 B2 -81.523641410 26.735320871
16.76 -0.65
18.29 -0.54
19.81 -0.35
21.34 -0.09
22.86 0.10 B3 -81.523554208 26.735294465
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
24.38 0.29
25.91 0.32 B4 -81.523549619 26.735299943
27.43 0.57
28.96 0.64
30.48 0.92
0.00 0.92 C0 -81.523483773 26.736216433
1.52 0.78
3.05 0.68
4.57 0.63
6.10 0.51
7.62 0.32 C1 -81.523404903 26.736197942
9.14 0.25
10.67 0.10
12.19 -0.05
13.72 -0.16
15.24 -0.38 C2 -81.523364070 26.736105725
16.76 -0.49
18.29 -0.44
19.81 -0.55
21.34 -0.62
22.86 -0.69 C3 -81.523320534 26.736053325
24.38 -0.53
25.91 -0.43
27.43 -0.30
28.96 -0.15
30.48 0.00 C4 -81.523279815 26.736027640
32.00 0.22
33.53 0.44
35.05 0.68
36.58 0.92
0.00 0.91 D0 -81.522740975 26.736790463
1.52 0.77
3.05 0.76
4.57 0.58
6.10 0.52
7.62 0.42 D1 -81.522698785 26.736749222
9.14 0.41
10.67 0.25
12.19 -0.15
13.72 -0.50
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
15.24 -0.85 D2 -81.522638315 26.736705468
16.76 -0.83
18.29 -0.76
19.81 -0.55
21.34 -0.08
22.86 0.19 D3 -81.522575067 26.736673543
24.38 0.50
25.91 0.72
26.82 0.91 D4 -81.522564207 26.736625280
27 0.00 0.96
1.52 NA
3.05 -0.19 A0 -81.519973520 26.740392995
4.57 -0.34
6.10 -0.46
7.62 -0.56
9.14 -0.67
10.67 -0.81 A1 -81.519891524 26.740411697
12.19 -0.86
13.72 -0.85
15.24 -0.79
16.76 -0.81
18.29 -0.77 A2 -81.519837849 26.740488653
19.81 -0.75
21.34 -0.71
22.86 -0.69
24.38 -0.68
25.91 -0.65 A3 -81.519767419 26.740521523
27.43 -0.63
28.96 -0.58
30.48 -0.56
32.00 -0.51
33.53 -0.44 A4 -81.519696260 26.740586686
35.05 -0.30
36.58 -0.22
38.10 -0.13
39.62 -0.10 A5 -81.519643891 26.740622178
41.15 -0.06
42.67 0.02
44.20 -0.02
45.72 0.11
47.24 0.30 A6 NA NA
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
48.77 0.96
0.00 0.96 B0 -81.520350208 26.741238234
1.52 0.77
3.05 0.71
4.57 0.69
6.10 0.57
7.62 0.37 B1 -81.520378330 26.741101205
9.14 0.30
10.67 0.16
12.19 0.10
13.72 0.18
15.24 0.08 B2 -81.520221343 26.741261578
16.76 0.20
18.29 0.33
19.81 0.24
21.34 0.33
22.86 0.54 B3 -81.520131434 26.741377344
24.38 0.62
25.91 0.75
27.43 0.68
28.96 0.69
30.48 0.96 B4 NA NA
0.00 0.96 C0 -81.519316820 26.741896031
1.52 0.26
3.05 0.10
4.57 0.09
6.10 0.05
7.62 -0.01 C1 -81.519339492 26.741801124
9.14 0.00
10.67 0.11
12.19 0.14
13.72 0.14
15.24 0.20 C2 -81.519360793 26.741734209
16.76 0.12
18.29 0.07
19.81 0.19
21.34 0.30
22.86 0.30 C3 -81.519327637 26.741684625
24.38 0.46
25.91 0.65
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
27.43 0.75
28.96 0.96 C4 -81.519383794 26.741632267
28 0.00 0.90 A0 -81.517921673 26.741790789
1.52 0.32
3.05 0.15
4.57 0.02
6.10 -0.18 A1 -81.517874776 26.741806087
7.62 -0.37
9.14 -0.41
10.67 -0.53
12.19 -0.78
13.72 -0.77 A2 -81.517824355 26.741874406
15.24 -0.74
16.76 -0.73
18.29 -0.71
19.81 -0.66
21.34 -0.57 A3 -81.517744263 26.741943392
22.86 -0.70
24.38 -0.75
25.91 -0.80
27.43 -0.87
28.96 -0.92 A4 -81.517676167 26.741997184
30.48 -0.91
32.00 -0.89
33.53 -0.88
35.05 -0.88
36.58 -0.84 A5 -81.517620599 26.742039255
38.10 -0.83
39.62 -0.81
41.15 -0.77
42.67 -0.73
44.20 -0.63 A6 -81.517568910 26.742106414
45.72 -0.13
47.24 -0.24
48.77 -0.07
50.29 0.01
51.82 0.09 A7 -81.517535801 26.742134119
53.34 0.21
54.86 0.28
56.39 0.34
57.91 0.90
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
0.00 0.90 B0 -81.517939553 26.742269490
1.52 0.33
3.05 0.10
4.57 -0.13
6.10 -0.38
7.62 -0.15 B1 -81.517829904 26.742273592
9.14 -0.32
10.67 -0.09
12.19 0.05
13.72 -0.01
15.24 0.30 B2 -81.517778769 26.742274119
16.76 0.38
18.29 0.49
19.81 0.63
21.34 0.68
22.86 0.82 B3 -81.517713026 26.742272858
23.47 0.90
0.00 0.90 C0 -81.518049431 26.743027693
1.52 0.30
3.05 0.04
4.57 -0.20
6.10 -0.33
7.62 -0.41 C1 -81.518004995 26.742969517
9.14 -0.47
10.67 -0.60
12.19 -0.67
13.72 -0.73
15.24 -0.73 C2 -81.517936498 26.742920429
16.76 -0.78
18.29 -0.78
19.81 -0.80
21.34 -0.81
22.86 -0.88 C3 -81.517877263 26.742874068
24.38 -0.82
25.91 -0.82
27.43 -0.84
28.96 -0.71
30.48 -0.64 C4 -81.517822101 26.742803448
32.00 -0.50
33.53 -0.34
35.05 -0.18
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
36.58 0.00
38.10 0.12 C5 -81.517772393 26.742759743
39.62 0.20
41.15 0.32
42.67 0.71 C6 -81.517743528 26.742729929
44.20 0.66
45.72 NA
47.24 0.90
0.00 0.91 D0 -81.517309186 26.743160082
1.52 0.65
3.05 0.52
4.57 0.24
6.10 0.23
7.62 0.10 D1 -81.517400525 26.743090270
9.14 0.06
10.67 0.04
12.19 -0.08
13.72 -0.18
15.24 -0.20 D2 -81.517420947 26.743013863
16.76 -0.21
18.29 -0.29
19.81 -0.40
21.34 -0.40
22.86 -0.41 D3 -81.517441228 26.742933719
24.38 -0.51
25.91 -0.54
27.43 -0.55
28.96 -0.53
30.48 -0.54 D4 -81.517461328 26.742858283
32.00 -0.53
33.53 -0.46
35.05 -0.17 D5 -81.517465369 26.742834902
36.58 -0.01
38.10 0.53
39.32 0.91
29 0.00 0.90 A0 -81.495430209 26.744172452
1.52 0.69
3.05 0.58
4.57 0.49
6.10 0.27
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
7.62 0.12 A1 -81.495422019 26.744140579
9.14 0.00
10.67 -0.15
12.19 -0.24
13.72 -0.47
15.24 -0.81 A2 -81.495354499 26.744157764
16.76 -0.82
18.29 -1.01
19.81 -1.07
21.34 -1.09
22.86 -1.18 A3 -81.495261496 26.744165496
24.38 -1.20
25.91 -1.15
27.43 -1.13
28.96 -1.10
30.48 -1.07 A4 -81.495179353 26.744194182
32.00 -0.92
33.53 -0.85
35.05 -0.77
36.58 -0.54
38.10 -0.37 A5 -81.495126255 26.744175760
39.62 -0.23
41.15 -0.03
42.67 -0.07
44.20 0.06
45.72 0.21 A6 -81.495009618 26.744198861
46.33 0.90
0.00 0.90 B0 -81.493869478 26.742534924
1.52 0.30
3.05 0.13
4.57 0.01
6.10 -0.14
7.62 -0.27 B1 -81.493851425 26.742587730
9.14 -0.40
10.67 -0.56
12.19 -0.60
13.72 -0.71
15.24 -0.81 B2 -81.493879872 26.742653913
16.76 -0.86
18.29 -0.88
19.81 -0.95
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
21.34 -0.95
22.86 -0.98 B3 -81.493891606 26.742716637
24.38 -0.98
25.91 -0.88
27.43 -0.68
28.96 -0.48
30.48 0.20 B4 NA NA
32.00 0.90
0.00 0.90 C0 -81.492842267 26.742757109
1.52 0.54
3.05 0.35
4.57 0.23
6.10 -0.11
7.62 -0.21 C1 -81.492826421 26.742805987
9.14 -0.31
10.67 -0.44
12.19 -0.47
13.72 -0.53
15.24 -0.60 C2 -81.492819122 26.742875555
16.76 -0.73
18.29 -0.71
19.81 -0.71
21.34 -0.64
22.86 -0.55 C3 -81.492817274 26.742959479
24.38 -0.36
25.91 -0.24
27.43 0.00
28.96 0.19
30.48 0.34 C4 NA NA
32.00 0.56
32.31 0.90
0.00 0.90 D0 -81.490808759 26.742774118
1.52 0.27
3.05 0.15
4.57 -0.03
6.10 -0.08
7.62 -0.09 D1 -81.490836210 26.742833413
9.14 -0.13
10.67 -0.14
12.19 0.02
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
13.72 0.14
15.24 0.11 D2 -81.490807801 26.742887292
16.76 0.41
18.29 0.68
19.81 0.90
0.00 0.90 E0 -81.490523575 26.744206417
1.52 -0.04
3.05 -0.10
4.57 -0.17
6.10 -0.24
7.62 -0.31 E1 -81.490607980 26.744192252
9.14 -0.38
10.67 -0.46
12.19 -0.52
13.72 -0.59
15.24 -0.63 E2 -81.490663749 26.744203937
16.76 -0.68
18.29 -0.69
19.81 -0.71
21.34 -0.71
22.86 -0.71 E3 -81.490740706 26.744220983
24.38 -0.70
25.91 -0.72
27.43 -0.76
28.96 -0.66
30.48 -0.47 E4 -81.490816066 26.744212801
32.00 -0.05
33.53 0.16
35.05 0.90
30 0.00 0.91 A0 -81.490470323 26.744197218
1.52 -0.04
3.05 -0.09
4.57 -0.03
6.10 -0.26
7.62 -0.30 A1 -81.490362053 26.744191284
9.14 -0.44
10.67 -0.51
12.19 -0.67
13.72 -0.78
15.24 -0.80 A2 -81.490275452 26.744223393
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
16.76 -0.84
18.29 -0.81
19.81 -0.80
21.34 -0.80
22.86 -0.81 A3 -81.490177508 26.744248251
24.38 -0.80
25.91 -0.79
27.43 -0.79
28.96 -0.76
30.48 -0.75 A4 -81.490102649 26.744238304
32.00 -0.76
33.53 -0.73
35.05 -0.70
36.58 -0.68
38.10 -0.61 A5 -81.490003540 26.744243368
39.62 -0.34
41.15 -0.12
42.67 0.23
44.20 0.63
45.11 0.91 A6 -81.489928745 26.744255749
0.00 0.91 B0 -81.488854825 26.743303621
1.52 0.31
3.05 0.00
4.57 -0.10
6.10 -0.18
7.62 -0.23 B1 -81.488835474 26.743389893
9.14 -0.29
10.67 -0.43
12.19 -0.44
13.72 -0.40
15.24 -0.43 B2 -81.488864189 26.743472315
16.76 -0.35
18.29 -0.33
19.81 -0.24
21.34 -0.14
22.86 -0.03 B3 -81.488905650 26.743560816
24.38 0.04
25.91 0.02
27.43 0.03
28.96 0.91 B4 -81.488891660 26.743615356
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
0.00 0.91 C0 -81.487768426 26.744033342
1.52 0.70
3.05 0.64
4.57 0.59
6.10 0.58
7.62 0.55 C1 -81.487780845 26.744097999
9.14 0.52
10.67 0.47
12.19 0.43
13.72 0.38
15.24 0.29 C2 -81.487870209 26.744099696
16.76 0.20
18.29 -0.19
19.81 -0.42
21.34 -0.48
22.86 -0.53 C3 -81.487891066 26.744191196
24.38 -0.53
25.91 -0.45
27.43 0.00
28.96 0.50
30.48 0.52 C4 -81.487931421 26.744286879
31.70 0.91
31 0.00 0.93 A0 -81.486565548 26.743993684
1.52 0.50
3.05 0.47
4.57 0.46
6.10 0.40
7.62 0.32 A1 -81.486540179 26.744060668
9.14 0.20
10.67 0.07
12.19 -0.09
13.72 -0.20
15.24 -0.27 A2 -81.486459235 26.744123638
16.76 -0.36
18.29 -0.48
19.81 -0.53
21.34 -0.58
22.86 -0.58 A3 -81.486388612 26.744180795
24.38 -0.57
25.91 -0.49
27.43 -0.38
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
28.96 -0.18
30.48 -0.02 A4 -81.486334330 26.744227609
32.00 -0.01
33.53 0.08
35.05 0.15
36.58 0.13
38.10 0.14 A5 -81.486327010 26.744264885
38.40 0.93
0.00 0.92 B0 NA NA
1.52 0.53
3.05 0.27
4.57 0.26
6.10 -0.20
7.62 -0.30 B1 -81.485654785 26.743575223
9.14 -0.28
10.67 -0.32
12.19 -0.33
13.72 -0.31
15.24 -0.23 B2 -81.485612513 26.743623184
16.76 -0.10
18.29 0.03
19.81 0.20
21.34 0.35
22.86 0.44 B3 -81.485558992 26.743685021
24.38 0.51
25.91 0.67
27.43 0.92
0.00 0.91 C0 -81.483798505 26.743391332
1.52 0.61
3.05 0.38
4.57 0.26
6.10 0.10
7.62 -0.02 C1 -81.483786142 26.743443920
9.14 -0.18
10.67 -0.25
12.19 -0.42
13.72 -0.50
15.24 -0.50 C2 -81.483741754 26.743571130
16.76 -0.43
18.29 -0.45
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
19.81 -0.37 C3 -81.483747463 26.743615678
21.34 -0.30
22.86 -0.22 NA
24.38 -0.12
25.91 -0.02
27.43 0.24
28.96 0.44
30.48 0.50 NA
30.78 0.91
0.00 0.90 D0 -81.483169650 26.742819233
1.52 0.27
3.05 0.10
4.57 -0.09
6.10 -0.31
7.62 -0.54 D1 -81.483172341 26.742885501
9.14 -0.66
10.67 -0.96
12.19 -1.26
13.72 -1.51
15.24 -1.48 D2 -81.483173186 26.742977671
16.76 -1.52
18.29 -1.60
19.81 -1.74
21.34 -1.79
22.86 -1.82 D3 -81.483178562 26.743044789
24.38 -1.89
25.91 -1.95
27.43 -1.91
28.96 -1.89
30.48 -1.86 D4 -81.483201346 26.743096843
32.00 -1.81
33.53 -1.72
35.05 -1.66
36.58 -1.60
38.10 -1.30 D5 -81.483227773 26.743153497
39.62 -1.01
41.15 -0.82
42.67 -0.32
44.20 -0.29
45.72 0.25 NA
47.24 0.57
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
48.77 0.90
0.00 0.89 E0 NA NA
1.52 0.13
3.05 -0.25
4.57 -0.44
6.10 -0.54
7.62 -0.58 E1 -81.482301042 26.743794859
9.14 -0.50
10.67 -0.39
12.19 -0.22
13.72 -0.02
15.24 0.06 E2 -81.482340198 26.743860295
16.76 0.19
18.29 0.29
19.81 0.48
21.34 0.64
22.86 0.74 NA
24.38 0.89
0.00 0.88 NA
1.52 0.19
3.05 0.25
4.57 0.10
6.10 0.02
7.62 0.04 NA
9.14 0.14
10.67 -0.11
12.19 -0.21
13.72 -0.26
15.24 -0.33 F2 -81.481521565 26.744186500
16.76 -0.43
18.29 -0.53
19.81 -0.62
21.34 -0.66
22.86 -0.81 F3 -81.481590546 26.744223382
24.38 -0.84
25.91 -0.87
27.43 -0.89
28.96 -0.91
30.48 -0.93 F4 -81.481669544 26.744230293
32.00 -0.96
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
33.53 -0.95
35.05 -0.93
36.58 -0.94
38.10 -0.96 F5 -81.481734501 26.744233242
39.62 -0.90
41.15 -0.82
42.67 -0.75
44.20 -0.70
45.72 -0.66 F6 -81.481803579 26.744262895
47.24 -0.58
48.77 -0.47
50.29 -0.30
51.82 -0.17
53.34 0.16 F7 -81.481876518 26.744289834
54.86 0.12
56.39 0.14
57.91 0.25
59.44 0.30
60.96 0.48 F8 -81.481992758 26.744328073
62.48 0.52
64.01 0.88
32 0.00 0.98 A0 -81.476915233 26.744807205
1.52 0.05
3.05 -0.08
4.57 -0.14
6.10 -0.23
7.62 -0.26 A1 -81.476810995 26.744781676
9.14 -0.28
10.67 -0.30
12.19 -0.34
13.72 -0.31
15.24 -0.25 A2 -81.476787448 26.744843975
16.76 -0.29
18.29 -0.29
19.81 -0.29
21.34 -0.28
22.86 -0.26 A3 -81.476683251 26.744881112
24.38 -0.21
25.91 -0.17
27.43 -0.15
28.96 -0.10
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
30.48 -0.07 A4 -81.476617032 26.744889542
32.00 0.00
33.53 0.06
35.05 0.11
36.58 0.12
38.10 0.18 A5 -81.476500507 26.744907777
39.62 0.23
41.15 0.30
42.67 0.35
44.20 0.41
45.72 0.46 A6 -81.476416701 26.745025636
47.24 0.49
48.77 0.53
50.29 0.59
51.82 0.98
0.00 0.99 C0 -81.474858752 26.745260473
1.52 0.19
3.05 0.18
4.57 -0.02
6.10 -0.18
7.62 0.20 C1 -81.474910539 26.745328019
9.14 0.25
10.67 0.22
12.19 -0.14
13.72 0.12
15.24 -0.24 C2 -81.474965490 26.745389075
16.76 -0.31
18.29 -0.62
19.81 -0.73
21.34 -0.72
22.86 -0.56 C3 -81.475005788 26.745411504
24.38 -0.05
25.91 0.31
27.43 0.43
28.96 0.66
29.87 0.99 C4 NA NA
0.00 0.98 D0 -81.474423994 26.745965127
1.52 0.78
3.05 0.20
4.57 0.11
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
6.10 0.10
7.62 0.17 D1 -81.474480977 26.745931580
9.14 0.12
10.67 0.10
12.19 0.07
13.72 0.06
15.24 0.01 D2 -81.474528465 26.745880554
16.76 0.05
18.29 0.01
19.81 0.05
21.34 0.07
22.86 -0.01 D3 -81.474597093 26.745856830
24.38 -0.06
25.91 -0.08
27.43 -0.14
28.96 -0.16
30.48 -0.18 D4 -81.474667750 26.745837391
32.00 -0.21
33.53 -0.23
35.05 -0.24
36.58 -0.24
38.10 -0.25 D5 -81.474719603 26.745807446
39.62 -0.27
41.15 -0.29
42.67 -0.28
44.20 -0.24
45.72 -0.21 D6 -81.474793887 26.745762545
47.24 -0.25
48.77 -0.36
50.29 -0.42
51.82 -0.50
53.34 -0.42 D7 -81.474855599 26.745747739
54.86 -0.44
56.39 -0.41
57.91 -0.25
59.44 -0.12
60.96 -0.06 D8 -81.474910720 26.745692903
62.48 0.09
64.01 0.59
65.53 0.49
66.14 0.98
  
344 
Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
33 0.00 0.92 A0 NA NA
1.52 0.39
3.05 0.30
4.57 0.19
6.10 0.17
7.62 0.16 A1 -81.466618977 26.750240447
9.14 0.04
10.67 0.00
12.19 -0.08
13.72 -0.17
15.24 -0.26 A2 -81.466565223 26.750263361
16.76 -0.32
18.29 -0.38
19.81 -0.40
21.34 -0.41
22.86 -0.39 A3 -81.466507928 26.750308278
24.38 -0.37
25.91 -0.34
27.43 -0.36
28.96 -0.34
30.48 -0.37 A4 -81.466434570 26.750352978
32.00 -0.42
33.53 -0.49
35.05 -0.47
36.58 -0.47
38.10 -0.39 A5 -81.466370412 26.750399874
39.62 -0.25
41.15 -0.18
42.67 -0.11
44.20 -0.12
45.72 -0.02 A6 -81.466268477 26.750435283
47.24 0.01
48.77 -0.02
50.29 0.06
51.82 0.11
53.34 0.14 A7 -81.466246824 26.750482288
54.86 0.25
56.39 0.33
57.91 0.44
59.44 0.92
0.00 0.90
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
0.30 0.55 B0 -81.465829929 26.750197127
1.83 0.34
3.35 0.11
4.88 -0.23
6.40 -0.30
7.92 -0.40 B1 -81.465871548 26.750315340
9.45 -0.39
10.97 -0.30
12.50 -0.04
14.02 0.27
15.54 0.90 B2 -81.465861573 26.750327182
0.00 0.91
1.52 0.50 D0 NA NA
3.05 0.31
4.57 -0.09
6.10 -0.25
7.62 -0.24
9.14 -0.03 C1 -81.465482768 26.750686977
10.67 0.91
0.00 0.91 D0 -81.465182589 26.751082047
1.52 0.52
3.05 0.58
4.57 0.46
6.10 0.26
7.62 0.26 D1 -81.465228035 26.751027372
9.14 0.19
10.67 0.16
12.19 0.08
13.72 0.05
15.24 0.05 D2 -81.465277716 26.751010014
16.76 0.05
18.29 0.05
19.81 0.05
21.34 0.07
22.86 0.05 D3 -81.465356355 26.750968067
24.38 0.01
25.91 -0.06
27.43 -0.18
28.96 -0.31
30.48 -0.41 D4 -81.465430227 26.750936698
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
32.00 -0.38
33.53 -0.38
35.05 -0.08
36.58 0.51
38.10 0.69 D5 -81.465487530 26.750903897
39.62 0.91
34 0.00 0.90 A0 NA NA
0.91 0.50
2.44 0.44
3.96 0.00
5.49 -0.24
7.01 -0.38 A1 -81.462838220 26.752635970
8.53 -0.45
10.06 -0.49
11.58 -0.52
13.11 -0.53
14.63 -0.56 A2 -81.462776161 26.752673713
16.15 -0.77
17.68 -0.77
19.20 -0.85
20.73 -0.82
22.25 -0.65 A3 -81.462715786 26.752697885
23.77 -0.64
25.30 -0.64
26.82 -0.58
28.35 -0.59
29.87 -0.44 A4 -81.462666053 26.752756280
31.39 -0.39
32.92 -0.22
34.44 -0.07
35.97 0.13
37.49 0.12 A5 -81.462603852 26.752818431
39.01 0.47
40.54 0.47
42.06 0.90
0.00 0.90 B0 -81.462267667 26.752496872
1.52 0.30
3.05 0.29
4.57 0.28
6.10 0.19 B1 -81.462281532 26.752574769
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
7.62 0.19
9.14 0.06
10.67 -0.09
12.19 -0.03
13.72 0.01 B2 -81.462243733 26.752641152
15.24 0.10
16.76 0.09
18.29 0.15
19.81 0.19
21.34 0.25 B3 -81.462218397 26.752710329
22.86 0.15
24.38 0.29
25.91 0.36
27.43 0.39
28.96 0.32 B4 -81.462212217 26.752771480
30.48 0.24
32.00 0.14
33.53 0.13
35.05 0.05
36.58 0.02 B5 -81.462187970 26.752836791
38.10 0.07
39.62 0.07
41.15 0.08
42.67 0.11
44.20 0.10 B6 -81.462158986 26.752898570
45.72 0.05
47.24 0.11
48.77 0.13
50.29 0.22
51.82 0.25 B7 -81.462110544 26.752977709
53.34 0.33
54.86 0.35
56.39 0.90
0.00 0.90 C0 -81.461512614 26.752401030
1.52 0.46
3.05 0.28
4.57 0.21
6.10 0.11
7.62 0.04 C1 -81.461540274 26.752417639
9.14 0.10
10.67 0.20
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
12.19 0.33
13.72 0.46
15.24 0.90 C2 -81.461552424 26.752553500
0.00 0.90
1.52 0.49
3.05 -0.25
4.57 -0.94 D0 -81.460736366 26.753988203
6.10 -0.92 D1 -81.460736299 26.753962132
7.62 -1.03
9.14 -0.89
10.67 -0.72
12.19 -0.60 D2 -81.460807919 26.753923748
13.72 -0.54
15.24 -0.36
16.76 -0.24
18.29 -0.11
19.81 0.01 D3 -81.460887192 26.753871472
21.34 0.18
22.86 0.28
24.38 0.53
25.91 0.72
27.43 0.90 D4 NA NA
35 0.00 0.95 A0 -81.434431778 26.768713004
1.52 0.66
3.05 0.58
4.57 0.52
6.10 0.32
7.62 0.11 A1 -81.434348195 26.768707406
9.14 -0.07
10.67 0.20
12.19 0.14
13.72 0.34
15.24 0.39 A2 -81.434285614 26.768662564
16.76 0.43
18.29 0.41
19.81 0.41
21.34 0.46
22.86 0.72 A3 -81.434229892 26.768624503
24.38 0.55
25.91 0.62
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
27.43 0.65
28.96 0.67
30.48 0.75 A4 -81.434147554 26.768590134
32.00 0.84
33.53 0.95
0.00 0.95
0.91 0.60 B0 -81.434298253 26.767523368
2.44 0.22
3.96 -0.12
5.49 -0.29
7.01 -0.48
8.53 -0.65 B1 -81.434212557 26.767572401
10.06 -0.68
11.58 -0.64
13.11 -0.53
14.63 -0.40
16.15 -0.26 B2 -81.434106593 26.767612187
17.68 -0.13
19.20 0.01
20.73 0.22
22.25 0.32
23.77 0.57 B3 NA NA
24.99 0.95
0.00 0.95 C0 -81.433115954 26.767263358
1.52 0.57
3.05 0.28
4.57 0.03
6.10 -0.20
7.62 -0.35 C1 -81.433098258 26.767329214
9.14 -0.44
10.67 -0.50
12.19 -0.52
13.72 -0.54
15.24 -0.53 C2 -81.433093537 26.767394146
16.76 -0.52
18.29 -0.52
19.81 -0.47
21.34 -0.42
22.86 -0.13 C3 -81.433112051 26.767468429
24.38 0.13
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
25.91 0.33
27.43 0.95
0.00 0.95
0.61 0.80 D0 -81.431469812 26.767338122
2.13 0.50
3.66 0.29
5.18 0.18
6.71 0.09
8.23 -0.02 D1 -81.431522895 26.767445440
9.75 -0.13
11.28 -0.21
12.80 -0.22
14.33 -0.32
15.85 -0.27 D2 -81.431572010 26.767501852
17.37 -0.19
18.90 -0.13
20.42 -0.21
21.95 -0.08
23.47 0.05 D3 -81.431614249 26.767537198
24.99 0.02
26.52 0.17
28.04 0.39
29.57 0.67
31.09 0.84 D4 -81.431589100 26.767589044
32.00 0.95
36 0.00 0.82 A0 NA NA
1.52 0.66
3.05 0.44
4.57 0.37
6.10 0.36
7.62 0.22 A1 -81.436753281 26.770649533
9.14 0.14
10.67 0.10
12.19 0.14
13.72 0.25
15.24 0.24 A2 -81.436793036 26.770607943
16.76 0.39
18.29 0.53
19.81 0.62
21.34 0.61
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
22.86 0.69 A3 -81.436873219 26.770564594
24.38 0.82
0.00 0.82 B0 -81.436560572 26.770596547
0.91 0.61
2.44 0.38
3.96 0.15
5.49 -0.01
7.01 -0.17
8.53 -0.29 B1 -81.436503056 26.770554131
10.06 -0.29
11.58 -0.39
13.11 -0.26
14.63 -0.57
16.15 -0.58 B2 -81.436507358 26.770503817
17.68 -0.61
19.20 -0.63
20.73 -0.47
22.25 -0.37
23.77 -0.32 B3 -81.436473773 26.770417335
25.30 -0.23
26.82 -0.05
28.35 0.21
29.87 0.39
31.39 0.57 B4 -81.436436758 26.770322344
32.92 0.82
0.00 0.82 C0 -81.436284225 26.770995415
1.52 0.33
3.05 -0.22
4.57 -0.58
6.10 -0.61
7.62 -0.73 C1 -81.436219099 26.770962570
9.14 -0.71
10.67 -0.72
12.19 -0.71
13.72 -0.73
15.24 -0.68 C2 -81.436154501 26.770947910
16.76 -0.68
18.29 -0.58
19.81 -0.26
21.34 0.25
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
22.86 0.75 C3 -81.436079952 26.770924589
23.77 0.82
0.00 0.67 D0 NA NA
1.52 0.31
3.05 -0.02
4.57 -0.41
6.10 -0.74
7.62 -0.97 D1 -81.434643157 26.771460075
9.14 -0.90
10.67 -0.93
12.19 -0.88
13.72 -0.94
15.24 -0.96 D2 -81.434686935 26.771439746
16.76 -0.97
18.29 -0.99
19.81 -0.99
21.34 -1.01
22.86 -1.01 D3 -81.434767703 26.771339395
24.38 -1.01
25.91 -1.02
27.43 -0.98
28.96 -0.96
30.48 -0.94 D4 -81.434797426 26.771326657
32.00 -0.90
33.53 -0.80
35.05 -0.70
36.58 -0.55
38.10 -0.43 D5 -81.434843061 26.771255503
39.62 -0.34
41.15 -0.17
42.67 0.10
44.20 0.34
45.72 0.53 D6 -81.434915416 26.771200337
47.24 0.67
0.00 0.67 E0 NA NA
1.52 0.48
3.05 0.30
4.57 0.08
6.10 -0.18
7.62 -0.48 E1 -81.434505314 26.770659126
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
9.14 -0.56
10.67 -0.68
12.19 -0.74
13.72 -0.78
15.24 -0.83 E2 -81.434554304 26.770644355
16.76 -0.81
18.29 -0.87
19.81 -0.91
21.34 -0.91
22.86 -0.62 E3 -81.434663946 26.770634135
24.38 -0.60
25.91 0.06
27.43 0.53 E4 -81.434661050 26.770645861
27.74 0.67
0.00 0.67 F0 -81.433423239 26.770059178
1.52 0.51
3.05 0.46
4.57 0.37
6.10 0.36
7.62 0.27 F1 -81.433493553 26.770063152
9.14 0.16
10.67 -0.32
12.19 -0.70
13.72 -0.98
15.24 -1.03 F2 -81.433579435 26.770052679
16.76 -0.95
18.29 -0.57
19.81 -0.12
21.34 -0.12
22.86 0.38 F3 -81.433637970 26.770058442
24.38 0.45
24.69 0.67
37 0.00 0.93 A0 -81.430038096 26.768002224
1.52 0.57
3.05 0.50
4.57 0.40
6.10 0.30
7.62 0.18 A1 -81.429960337 26.767976202
9.14 0.06
10.67 0.00
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Table A3. Numerical data points and geographic coordinates for 2011 survey (cont.)
 
 
Oxbows X (m) NGVD Elevation (m) GPS Point ID Longitude Latitude
12.19 0.00
13.72 0.09
15.24 0.07 A2 -81.429887323 26.767995083
16.76 0.17
18.29 0.22
19.81 0.22
21.34 0.27
22.86 0.31 A3 -81.429812114 26.767991419
24.38 0.35
25.91 0.38
27.43 0.43
28.96 0.72
29.87 0.93 A4 -81.429726912 26.767978282
0.00 0.93 B0 -81.429761948 26.767488547
1.52 0.46
3.05 0.28
4.57 0.09
6.10 0.04
7.62 0.07 B1 -81.429723126 26.767556200
9.14 0.08
10.67 0.01
12.19 -0.10
13.72 -0.01
15.24 0.06 B2 -81.429677953 26.767630073
16.76 0.20
18.29 0.26
19.81 0.42
21.34 0.53
22.86 0.73 B3 -81.429678631 26.767686638
23.47 0.93
0.00 0.94 C0 -81.428713766 26.767583739
0.61 0.50
2.13 0.34
3.66 0.25
5.18 0.19
6.71 0.17
8.23 0.20 C1 -81.428730176 26.767702919
9.75 0.33
11.28 0.94
